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the New SWAN 500— plus two 
great packa ge buys selected 
by World Radio Lab Experts!” 


SWAN 500 


Accessories^ 




Larry Meyerson 
W0WOX 


Larry Meyerson of World Radio Laboratories, Says — 

B “Here’s vour chance to own one of the hottest new 
transceivers on the market —or your choice of two great 
OPTIMUM PERFORMANCE packages put together 
by WRL’s expert staff! Buy them, enjoy thein NOW—on 
World Radio Laboratories easy terms! 


80-10 Meter 
Transceiver 

Here are some of the SWAN 
500’s deluxe features: 

• Single Side Baiid/CW/AM 

• Rated at 4S0 watts SSB, 
360 watts CW, 125 watts 
AM. 

• Selectible SB • ANL 

• Calibrator k 


BUY IT AS A 
I MOBILE 
■MCKAGE 


-OR BUY IT AS ! 
A FUSD STATION | 
PACKAGE- ' 


A Deluxe fixed station 
with “red hot” perform¬ 
ance! Includes Uy-Gain 
5BDQ five band doublet 
antenna; 100' RG8/U 
crKix; Swan llTXt^ 117- 
VAC supply speaker con¬ 
sole; W'^RL SB44 d% naniic 
niicTophone, all plugs and 


A Deluxe Mobile 
Station — includes the 
^‘automatic"' Swan #55 
antenna; I>umper 
mount; 25' coax; DC 
supply; mobile speak¬ 
er. All plugs and cables 
furnished. 


ORDEK 

/ZA128 


ORDER 

ZZAI20 
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WORLD RADIO LABORATORIES 73 <d24 

3415 West Broadway * Council Bluffs, Iowa Zip 51501 

Please ship the following 

□ SWAN 500 Transceiver □ SWAN Mobile Package 

□ SWAN 500 Fixed Station Package 

□ Enclosed is my Money Order □ Check □ Charge it 

□ FREE WRL 1968 Catalog 


Name 


Call 


.Address 


City 


Slate 


Zip 


YOU SAVE *50.00 

AT THESE PACKAGE PRICES! 

Packages shown may be pur¬ 
chased on cash — or terms. Write 
for our trade quotes on these 
packages. 



lise tftrs Handy 
Quick-Moil Coupon 
fo Order— 
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I have talked to several hundred ama¬ 
teurs since the new Incentive Licensing Law 
was announced in late August, and except 
for one very vociferous individual whom I 
met in Los Angeles, there has been a notice¬ 
able absence of complaints. In general the 
amateurs have accepted the new rules in 
good grace and are setting to work on their 
code speed and theory. 

That is not to say that they’re all that 
happy with it. But then, whenever you add 
requirements to any task, there is bound to 
be a certain amount of rebellion. That’s 
just natural. However, most individuals \vill 
take it all in stride and get on with the task 
at hand. 

StiU, there are those hams who ask why. 
Perhaps the biggest reason is PICON, “pub¬ 
lic interest, convenience or necessity”, which 
is spelled out in the Communications Act 
of 1934. This is covered in paragraph 97.1 
(c) of the amateur regulations: “Encour¬ 
agement and improvement of the amateur 
radio service through rules which provide 
for advancing skills in both the communica¬ 
tions and technical phases of the art.” 

In fact, I am a perfect example of the 
need for incentive licensing. If you check 
the latest edition of the Radio Amateur Call- 


book, you’ll find a great big “C’ beside my 
name, indicating a Conditional class license. 

I never needed anything else, so I never 
went to the trouble to try for a higher class. 
Why in fact should I even take the General 
exam? I already had all the privileges that 
are available. 

However, since I was going to lose a good 
deal of my operating privileges under the 
new regulations unless I took the Extra exam, 

I had to stop procrastinating. And, since I 
held a Conditional license, I had a pretty 
good row to hoe. I’m happy to say I made the 
grade on October 27th. If I was primarily a 
phone operator, I would probably have 
waited for the Advanced test, but since I 
spend about 80% of my operating on CW, the 
Extra class is a must. Not that it’s all that 
difiBcult. 

Admittedly, there are a few individuals 
who have trouble with the code. However, 
and you Inay not believe this, if you can 
take 13 words per minute, the odds that 
you can’t take 20 wpm are pretty remote. 
Tests indicate that up to about ten words 
per minute, you don’t actually “copy” code, 
you write it. At 13 wpm you actually have 
to copy it letter by letter because there isn’t 
sufficient time to count the individual dots 
and dashes in each character. Below 10 
wpm you can get away with counting the 
dots and dashes. 

This is borne out by records in the vari¬ 
ous military radio operator schools. The ma¬ 
jority of the fellows who don’t make it drop 
out at the jump from 10 to 13 wpm. And, if 
they can make 13, they inevitably can in¬ 
crease their speed. It takes some longer than 
others, but with practice nearly all of them 
can get up to 20 words per minute. 

I’m afraid that 1 can’t offer the same 
amount of encouragement to the Technicians. 
In many cases they will never get over the 
five word-per-rainute hurdle. There are a lot 
of factors involved, but if you can copy five, 
you can’t necessarily get to 13. And I have 
yet to see someone who could not be taught 
to take five words per minute. There is even 
one case on record where a chimpanzee was 
taught howl 

Incidentally, for my unknown friends from 
San Antonio who want to know how I quali¬ 
fied for the “box-top” license, it’s very sim¬ 
ple: I was a radio operator with the 7th 
Division in Korea when I applied. 

... Jim Fisk WIDTY 

Extra Class 
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SPECIFICATIONS: International Type 
"EX” Crystal is available from 3,000 
KHz to 60,000 KHz. The "EX" Crystal 
is supplied only in the HC-6/U holder. 
Calibration is =t .02% when operated in 
International OX circuit or equivalent. 

CONDITIONS OF SALE: All "EX” Crys¬ 
tals are sold on a cash basis, $3.75 
each. Shipping and postage (inside U.S. 
and Canada only) will be prepaid by 
International. Crystals are guaranteed 
to operate only in the OX circuit or its 
equivalent. 



COMPLETE OX OSCILLATOR KITS 

Everything you need to build your own 
oscillator. 



35 Postage Paid 


MINIMUM DELIVERY TIME We guaran¬ 
tee fast processing of your order. Use 
special EX order card to speed delivery. 
You may order direct from ad. We will 
send you a supply of cards for future 
orders. 



ORDERING INSTRUCTIONS 

(1) Use one order card for each fre¬ 
quency. Fill out both sides of card. 

(2) Enclose money order with order. 

(3) Sold only under the conditions 
specified herein. 



INTERNATIONAL. 



CRYSTAL MFG. CO., INC. 


IQ NO. LEE • OKLA. CITY. OKLA. 731Qa 


DECEMBER 1967 


3 

































































DUMMY LOAD/WAHMETERS 

An effective means of measur¬ 
ing and peaking RF power into 
a dummy load. Four calibrated 
scales permit accurate readings 
of RF watts. Protective warn¬ 
ing light. 

MODEL 334A 
1000 watts. 

2 to 230 MHz. $135. 

MODEL 374 
1500 watts. 

2 to 30 MHz . $135. 


PROTAX^^ ANTENNA SWITCHES 
Unique coaxial selector switch¬ 
es that automatically ground 
entire antenna system when 
station is not in use. Handle 
1000 watts; complete with 
hardware. 

MODEL 375 SP6T 

Rear Axial Connectors $13.95 

MODEL 376 SP5T 

Side Radial Connectors $12.50 

MODEL 380 SPOT 

Rear Axial Connectors $12.45 


MOBILE BAND-ADDER 

Add 10, 15 and 20 meters to 
any standard mobile antenna 
with 40 or 75 meter coil. Pre- 
tuned for full coverage on each 
band. Wilt carry 500 watts 
PEP . . . lightweight and in¬ 
stalls in seconds. 

MODEL 370-3 . $19.95 

AUTOMATCH ANTENNA . $42.85 

Rugged — efficient. (Mast, stain¬ 
less steel tip and 75 meter coil. 
Complete) 




CODAX KEYER 

Automatic spacing and timing 
from 5 to 50 WPM . . . built- 
in double-paddle key adjusts 
to any fist. Solid state with 
sealed "Reed" relay .. . keyed 
audio output at microphone 
level allows use of VOX circuit 
on either sideband. Self- 
powered — operates with any 
rig. 

MODEL 361 . $92.50 

(Less 1.35 volt batteries) 


COUPLER/PHONE PATCH 
The ultimate in phone patches 
providing effortless, positive 
VOX operation. Also connects 
tape recorder for both IN and 
OUT. Available with or without 
built-in Compreamp which may 
be used independent of patch. 
MODEL 3001 

(Without Compreamp) . $53.00 

MODEL 3002 

(With Compreamp) ... ,. $72.50 



REFLECTOMETER 
Measures both forward and re¬ 
flected power simultaneously 
on unique double meter. Covers 
3 to 30 MHz at 52 ohms on 
two separately set forward 
scales of 200 and 1000 RF 
watts (20 and 200 watts re¬ 
flected) to insure accurate 
readings. Complete with direc¬ 
tional coupler. 

MODEL 369 . $120.00 


r 
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COMPREAMP 

Add definite "talk power" to 
your signal with Compreamp! 
Self-powered and solid state, 
it is easily installed in the 
mike line of either fixed or 
mobile station. Great for the 
added punch when QRM and 
band conditions are tough. 
MODEL 359 . $27.95 



ATTENUATOR 

Gives stepped attenuation to 
225 MHz from 0 to 61 DB in 
1 DB steps. 50 ohms. 

MODEL 371-1 

(UHF Connectors) . . $29.95 
MODEL 371-2 

(BNC Connectors) . . $32.50 

MODEL 371-3 

(N Connectors) _ $38.95 



USE THIS CONVENIENT ORDER FORM 




























































...from 


SPECIAL 


or... 


order from the 


BONUS OFFER! I exclusive Waters 

Distributor 


nearest your QTH 



CLIPREAMP 

for only...$11.®® 

ALMOST 50% OFF — REG. $21.95 

(With the purchase of any other Waters product) 


This is Waters way of saying 'thank you’ to 
our many old customers ... and 'welcome' to 
new friends! 

The solid-state Clipreamp is both speech ampli* 
tier and clipper designed to increase and main¬ 
tain the talk-power of your signal up to four 
times normal levels. Self-contained and self- 
powered (9-volt battery gives 500 hours oper¬ 
ating time) Clipreamp is readily installed in 
the mike line of any transmitter. It is best 
appreciated when QRM and band conditions are 
tough . . . extremely effective with any form 
of patch. 

For a very limited time you can save $10.95 on 
the Clipreamp with the purchase of any other 
piece of Waters ham gear. BETTER HURRY! 


The complete Waters line is always in stock 
at all of these exclusive Waters distributors, 

AMATEUR ELECTRONIC SUPPLY 

Milwaukee, Wisconsin 53216 

AMRAD SUPPLY. Inc. 

San Francisco, California 94121 

ARROW ELECTRONICS, Inc. 

Farmingdale, Long Island, N.Y, 11735 
Norwalk, Connecticut 06S50 
Totowa, New Jersey 07512 
Mineola, New York llSOl 
New York, N. Y. 10007 

ELECTRONICS CENTER, Inc. 

Dallas, Texas 75204 

ELECTRONIC DISTRIBUTORS, Inc. 

Wheaton, Maryland 20902 

HARRISON RADIO CORPORATION 

Jamaica, Long Island. N.Y. 11435 
New York, N.Y. 10007 

HENRY RADIO, Inc. 

Butler, Missouri 64730 
Anaheim, California 92801 
Phoenix, Arizona 85017 
Los Angeles, Calif. 90064 

STERLING ELECTRONIC SUPPLY 

New Orleans, Louisiana 70112 

WORLD RADIO LABS, INC. 

Council Bluffs, Iowa 51501 

PAYETTE RADIO Limited 

Montreal 3, Canada 


This order form may be sent direct to the factory or to your nearest Waters Distributor. 


WATERS MANUFACTURING, Inc., Wayland, Mass. 01718 

Send ... Model ...@. 

PLUS — Send I Model 372 Clipreamp (g> .... 

Total Order (Check/Money Order Enclosed)... 

NAME........... 

f^lTY ^TATP 


Dept. S-2 

each .-. $ . 

.. $ 11.00 

... - . $ . 

CALL. 

.ZIP... 

























































A, E. McGee, Jr, K5LLI 
2815 Matefhorn Drive 
Dalles, Texas 75228 


A .25 MHz to 29.75 MHz 

Stabilized Converter 


There are many advantages to the ham- 
bands only receiver. Good stability, a slow 
timing rate, and accurate calibration are com¬ 
mon in these receivers. Their greatest disad¬ 
vantage is tliat they tune only a small portion 
of the spectrum below 30 MHz. This con¬ 
verter was designed to eliminate this disad¬ 
vantage by converting all frequencies from 
.25 MHz to 29.75 MHz to the output fre¬ 
quency of 3.5 MHz to 4.0 MHz. This is done 
with little loss of stability or calibration 
accuracy. 

The 29.5 MHz range is covered in 59 
bands, each 500 kHz wide. Forty-foiu' local 
oscillator frequencies are used. The local os¬ 
cillator is above the signal from .25 MHz to 
7.75 MHz, and below the signal from 7.75 
MHz to 29.75 MHz. The local oscillator is a 
vfo which is stabilized at the proper output 
frequencies with an afc circuit. The main fre¬ 
quency-determining parts of this circuit are 


a 1 MHz crystal oscillator and a 1.75 MHz 
phase-shift discriminator, both of which are 
quite stable. 

The afc loop doesn’t have enough gain to 
lock exactly on frequency, but with reason¬ 
able care in tuning, the error will be no more 
than a kilohertz or so. The warm-up drift 
is about 2.4 kHz at 28 MHz and about 1.3 
kHz at 2 MHz. Most of the drift takes place 
in the first 10 minutes after turn on, and after 
about 20 minutes the drift is too slight for 
me to measure. 

With an output frequency of 3.5 MHz to 
4.0 MHz, all of the bands begin and end at 
the .25 MHz and .75 MHz points. This is a 
minor inconvenience when tuning some 
bands. The bands would begin and end at the 
.5 MHz and 1 MHz points if the output fre- 
(piency were changed to 3,7.5 MHz to 4.25 
MHz, but this wasn’t convenient with the 
receiver 1 use. 



Front view of the stabilized converter which covers from 500 kHz to 29.75 MHz. The dial on the left is 
the tuning dial, the one in the middle is set according to the chart and the dial on the far right is the 
preselector. 
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► OI/TPirr TO RCVR 
3w5 TO 4J) MHl 




1 MHl 

HARMONICS 


4^9 TO 
2S.TS MHl 


44.85 TO 
e9.79 MH> 



Fig. I. Block diagram o-f the wideband converter which covers from 500 kHz to 29.5 MHz. A complete 
description of its operation is given in the text. 


Theory of operation 

The local oscillator operates in the fol¬ 
lowing manner. Refer to the block diagram. 
Fig. 1. VI is a crystal oscillator operating at 
1 MHz and is capable of being zeroed with 
WVVV. This 1 MHz signal is fed into a mul¬ 
tivibrator, V2, to increase its harmonic con¬ 
tent. The output of V2 is fed into a wide¬ 
band amplifier, V3, to increase the level of 
the higher harmonics. These 1 MHz har¬ 
monics then go to one input of V4, a penta- 
grid mixer. The vfo, V9a, is continuously 
tunable from 44.25 MHz to 65.75 MHz. The 
vfo output goes to a triode mixer, V8a, where 
it is mixed with the 40 MHz output of V8b, 
which is an overtone crystal oscillator. 

The difference frequency is selected and 
amplified by V7 to get an output of 4.25 
MHz to 25.75 MHz, which goes to the other 
input of the pentagrid mixer, V4, and is also 
the local oscillator output to the converter. 
The output of the mixer, V4, is tuned to 1,7.5 
MHz and is amplified by V5 and V6. The 
output of V6 goes to a Foster-Seely type 
discriminator with a center frequency of 1.75 
MHz. The diodes in this circuit are reversible 
by means of a switch to give the proper out¬ 
put polarity. 

When the incoming frequency is exactly 
1,75 MHz the output of the discriminator is 
zero. When the frequency is greater than 1.75 


MHz there will be a dc output voltage from 
the discriminator, and when the frequency is 
less than 1.75 MHz there will be a dc output 
voltage of the opposite polarity. This is the 
control voltage which goes to V9b, a reac¬ 
tance tube which has the effect of shunting 
a capacitance across the vfo tuned circuit. 
The amount of capacitance is determined by 
the discriminator output voltage, so it fol¬ 
lows that the vfo frequency can be con¬ 
trolled in some extent by the frequency of 
the signal input to the discriminator. 

As the vfo is tuned through its range, the 
4.25 MHz to 25.7.5 MHz output of V7 beats 
with the 1 MHz harmonics in V4 to produce 
the 1.75 MHz output at .5 MHz intervals. 
For example, when the vfo output is 4.25 
MHz it beats with the sixth 1 MHz har¬ 
monic at 6 MHz to give a difference fre¬ 
quency of 1.7.5 MHz. When the vfo is naoved 
up .5 MHz to 4.75 MHz it beats with the 
3 MHz harmonic to give the difference fre¬ 
quency of 1.75 MHz, and so on throughout 
the tuning range. As the vfo is moved up 
through its range, at each consecutive ..5 
MHz interval it mixes alternatelv with a 1 
MHz harmonic which is either 1.75 MHz 
above or 1.75 MHz below the vfo output 
frequency. Thi.s alternate use of 1 MHz har¬ 
monics above and below the vfo frequency 
is the reason for the diode switching in the 
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, Circuit diagram of the stabilized converter* Coil values are given In Table 






















































































































































































































































































discriminator output. This maintains the 
proper polarity of afc voltage needed to lock 
the vfo on frequency. 

When the vfo is tuned to within 25 kHz 
or so of the right frequency the afc action 
of the discriminator and reactance tube will 
tend to pull the oscillator to an exact 0.5 
MHz inteiwal and correct for any drift or 
slight mistuning. This afc action is not per¬ 
fect but with average care in tuning, the 
error can be kept to less than 2 kHz, If a 
meter is used to monitor the discriminator 
output voltage and is kept zeroed, the only 
error will be caused bv drift in the 1 MHz 
oscillator or drift in the 1.7.5 MHz discrim- 

I 

inator circuit, both of which can be made 
very slight. 

A vfo in the VHF region is used so that 
the reactance, tube will have a considerable 
effect on the ffeqiiency of oscillation. It also 
enables you th cover the entire range with¬ 
out any switching ill the oscillator circuit. 

Construction 

This unit was built almost entirely from the 
junkbox. The circuits are simple and nothing 
seems to be critical. The vfo, high-frequency 
mixer, and local oscillator output amplifier 
are built on a 5 x 7 x 3 inch aluminum chas¬ 
sis, and the converter is built on another the 
same size. The locking circuit is built into 
four small slirplus aluminum boxes. Using a 
separate chassis is a simple way of providing 
good shielding, which helps to reduce spur¬ 
ious signals. 

The vfo is timed with a Bud No. LC1662 
dual capacitor with 6-50 pF per section. It 
works well enough but the straight-line ca¬ 
pacity causes crowding at the high frequency 
end of the dial. The dial is from a BC-429 
receiver. It has a nice slow 120 to 1 ratio, 
but the 0 to 100 cahbration leaves some¬ 
thing to be desired. The coil is wound on a 
?2 inch diameter ceramic form. A 1.5-7 pF 
ceramic trimmer and two 180 pF silver mica 
padders were used to spread the tuning 
range over most of the dial. This circuit 
should be built for ma?dmum mechanical 
stability. 

In the reactance tube circuit, the 1 mH 
RFC and the 560 ohm grid resistor were 
found experimentally to give the greatest 
frequency swing. 

The high frequency mixer, V8a, is cou¬ 
pled to the vfo by wrapping several turns 
of insulated \\ure around the vfo plate lead, 
and is coupled to the 40 MHz oscillator 
with a two tum link around the oscillator 


coil. 

The local oscillator output amplifier, V7, 
is tuned with one section of a two gang 
variable, the other section not being used. 
It is from surplus and has a maximum ca¬ 
pacity of 250 pF. The coils are woimd on 
% inch diameter plastic tubing. Two coils are 
needed to cover the tuning range of 4.25 
MHz to 25.75 MHz. 

The 1 MHz oscillator uses a series reson¬ 
ant CR-19/U cr\^stal. This requires a tuned 
circuit in the oscillator. The coil is wound on 
a /«" diameter ceramic form. I tuned the 
circuit to resonance by pruning the coil. A 
trimmer capacitor could be used for easier 
adjustment. 

The multivil)rator, V2, synchronizes ea.si- 
ly with the crystal oscillator using the parts 
values given. If you change some of the 
values be sure the free-running frequency 
is close enough to 1 MHz to sync properly. 

The harmonic amplifier, V3, is a crude 
type of wide band amplifier. The 2.7 /^H 
RFC and the 2200 ohm resistor in the plate 
circuit were chosen bv trial and error to 
give some amplification of the higher 1 MHz 
harmonics without attenuating the lower 
frequencies. 

In the low frequency mixer, V4, the plate 
coil is wound on a % inch diameter iron slug 
tuned form taken from an old T\^ set, as is 
the plate coil in the L73 MHz amplifier, V5» 
There should be no regeneration in the 1-75 
MHz amplifiers or the bandwidth may be¬ 
come too narrow for easy locking of the afc 

Table 1 , Coil data for the stabilized converter, 

LI, L5 —175 turns no* 30, 1-1/16** diameter, close 
wound, 

L 2 , L 6 —50 turns no, 30, diameter, close 

wound, 

L3, L7 —15 turns no, 26, diameter* I/ 2 ” long, 

L4, L 8 —5 turns, no, 20 , diameter, Y 2 " long* 

L9 —50 turns no. 30, Y 4 ' diametert long, 

scramble wound, 

LIO, —8 turns, no, 18, I/ 2 " diameter, %*' long, 
center tapped. 

LI I —20 turns no, 26, */ 4 '* diameter, close wound, 

LI2 —6 turns no, 26, diameter, long, 

L13 —22 turns no, 26, diameter, long, 

LI4 —52 turns no, 30, diameter, close wound, 

LIB, LI 6 —75 turns no, 30, I/ 4 " diameter* I/ 2 " long, 
scramble wound* 

Tl —Primary 45 turns no. 30, I/ 2 ** diameter, 

close wound. Secondary 45 turns rio, 30j 
center tapped, close wound, space 

between windings. 
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Rear view of fhe wide¬ 
band converter. The 
chassis is made up from 
six smaller chassis—this 
provides modular con¬ 
struction and shielding 
between stages. The co¬ 
axial cable to the left 
connects into the sta¬ 
tion receiver; the wires 
from the rear furnish 
power. 



loop. 

The discriminator coil is wound on a M 
inch diameter plastic form taken from an 
old TV set. The tuning capacitors aie mica 
compression type trimmers. The capacity re¬ 
quired is about 450 pF, This probably should 
be made up of a fixed silver mica in parallel 
with an air trimmer for tuning, as tliis is one 
of the main frequency-determining circuits. 
However, in the original circuit frequency 
drift is negligible. 1N270 diodes were used 
because they were on hand. Any of the small 
signal germanium diodes should work well. 

The diode reversing switch is a ceramic 
rotary from surplus. It is actuated through a 
right angle gear drive taken from a surplus 
timing drive. The dc output should be run 
through a shielded wire to the reactance tube 
to avoid hum pickup. TPl and TP2 are 
phone tip jacks used as test points for align¬ 
ing the 1.75 MHz stages. 

The converter, consi.sting of the rf ampli¬ 
fier, VI0, and the mixer, VI1, is convention¬ 
al. The grid and plate circuits of the rf 
amplifier are tuned with 2 sections of a 3 
gang variable capacitor taken from an old car 
radio. The shielding between the two tuned 
circuits is inadequate in this unit, which 
made it necessary to load the output circuit 
with a 2200 ohm mixer grid resistor to pre¬ 
vent oscillation. The lowest frequency tuned 
is 500 kHz, but this can be extended to 250 
kHz, if desired, by adding another switch 
position and two more coils. The mixer out¬ 
put coil is wound on a % inch diameter iron 


slug tuned form from an old TV set. It is 
loaded with a 3300 ohm resistor to broaden 
the bandwidth and gives a reasonably flat 
response across the band. 

Alignment and calibration 

The equipment required for alignment and 
calibration is a grid dip meter, a receiver 
covering from 3.5 MHz to 30 MHz, a 100 
kHz crystal calibrator, and a 50 /»A meter 
or a vtvm. The most difficult job is calibrat¬ 
ing the vfo. Start by checking the tuning 
range with the grid dip meter and adjust 
the trimmer and padders or prune the coil 
until the range of 44.25 MHz to 65.75 MHz 
covers most of the dial. Apply filament and 
plate voltage to V8 and V9 and adju.st the 
40 MHz oscillator coil slug for maximum out¬ 
put consistent with good starting. Check for 
output and proper frequency with the grid 
dip meter in the diode position. Ground the 
grid of the reactance tube temporarily, or 
close the afc defeat switch. 

With the vfo and the 40 MHz oscillator 
working properly, lightly couple the plate 
of the high frequency mixer (pin 1 of V8) 
to the receiver by bringing a short antenna 
wire nearby. Calibrate the vfo (vfo frequency 
minus 40 MHz) as accurately as possible to 
the .25 MHz and .75 MHz points from 4.25 
MHz to 25.75 MHz. I calibrated by 0 to 100 
dial to the nearest tenth of a division and 
made a chart listing the frequency and dial 
reading. 

Apply filament and plate voltage to the 
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local oscillator output amplifier, V7, and fila¬ 
ment voltage to V4 and Vll. For a resonance 
indicator measure the grid voltage of V4 
(pin 7) through an isolating resistor. Cali¬ 
brate the tuning of V7 at enough spots so 
that it may be set close to the mixer output 
frequencies (4.25 MHz to 25.75 MHz) with¬ 
out use of the meter. 

Witli all voltages removed, pre-tune the 
1.75 MHz output circuits of V4 and V5 with 
the grid dip meter. Pre-tune the discriminator 
transformer by shorting out the secondary 
with a short jumper and dipping the primary 
to re.sonance. Remove tlie jumper from the 
secondary and place it across the primary 
and dip the secondary to re.sonance. Remove 
the jumper from the circuit and apply fila¬ 
ment and plate voltage to V5 and V6. Con¬ 
nect a 50 mA meter or vlym between lest 
point 2 and ground. Inject a small amount of 
1.75 MHz rf into the output coil of V4 with 
the grid dip oscillator. 

To insure accuracy tune tlie receiver to 3.5 
MHz and zero beat the second harmonic of 
the grid dip oscillator with the crystal cali¬ 
brator. Tune the output coils of V4 and V5 
and the primary of tlie discriminator Irans- 
formcr for maximum voltage at test point 2. 
Cfinnect the meter to test point 1 and adjust 
the secondai'N'^ of the disciiminator transfoiin- 

r 



Wiring of the converter. The chassis in the upper 
lefthand chassis contains the vfo and 3.5-4.0 MHz 
are, from the left, I MHz crystal-controlled reference 
1.75 MHz frequency discriminator. 


er for zero output at exactly 1.75 MHz. Mov¬ 
ing the grid dip oscillator frequency above 
and below 1.75 MHz should swdiig the out¬ 
put voltage abhve and below zero. The out¬ 
put polarity should reverse when the diode 
reversing switcli is throwm. 

Check the 1 MHz crystal oscillator for 
proper operation and adjust it for zero beat 
with W\VV. Check the free-running fre¬ 
quency of tile multivibrator by listening to 
it or its harmonics on the receiver. It should 
be within 100 kHz or so of 1 MHz to insure 
proper synchronization. The operation of the 
harmonic amplifier can be checked by listen¬ 
ing to the 1 MHz harmonics above 20 MHz 
w4th the amplifier in and out of the circuit. 

The plate coil of the mixer, Vll, can be 
tuned to resonance at about 3,75 MHz with 
the grid dip meter. 

1 calibrated the rf amplifier. VTO, alter 
everything else was working properly. I 
started with the lowest frequency liand and 
went through the entire range, first setting 
the local oscillator and the receiver to the 
desired frequency and then tuning the rf 
amplifier for maximum noise. A signal gener¬ 
ator or the grid dip oscillator could also be 
used. 

Some kind of charts or graphs are neces¬ 
sary to convert the receiver dial reading to 



fght contains the rf ampliftor circuitry. The upper 


lutput stage. The four small chassis on the bottom 
and harmonic generator, two amplifier stages and the 
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ANNOUNCING 

HOTEL SAHARA'S 

RD ANNUAL 

SAROC 

Sahara Amateur 
Radio Operator’s Convention 

Hosted by Southern Nevada Amateur Radio Club, 
Leonard Norman, W7PBV, Chairman 


JAN. 4, 5, 


6, 7,1968 


LAS 


VEGAS 


EXCITING ENTERTAINMENT.. 

Congo Room 

Buddy Hackett and Sergio Franchi 

LUXURIOUS ACCOMMODATIONS... 

1,000 beautiful rooms with a special SAROC 
ROOM RATE OF ONLY $10 single or double, 
plus tax (Jan. 3-3} 

SAROC... Special Events 

• Manufacturers’ Exhibits 

• Technical Talks 

• MARS Seminar 

• Ladies Program 

Technical Program and Presentations — 

Master of Ceremonies 
Ray Meyers. W6ML2 

REGISTRATION FEE: $10.00 

REGISTRATION INCLUDES: 

• Three Cocktail Parties (Hosted Jan, 4 by Hotel Sahara, 
Jan. 5 by Swan Electronics, Jan* 6 by Galaxy Electronics) 

• Midnight Show and Drinks in the 
Sahara Congo Room 

• Sunday Sahara Hunt Breakfast 


MAKE RESERVATIONS NOW! 

Mail Coupon to John Romero 
Hotel Sahara • Las Vegas, Nevada 


Name 


Call 


Address 


Arr_ date and time Lgth, of stay 

Accommodations desired (check one) 

□ single □ double □ twin 

Registration fee of $10.00 enclosed 

(Please make checks payable to 
SAROC, HOTEL SAHARA) 

(OeadtiFie for advance reservat/ons, Dec. 31, 1967) 

SAmRA! 

LAS VEGAS, NEVADA 


the actual received frequency. Four conver¬ 
sions are needed: below 7.75 MHz (reverse 
tuning) in “A” diode switch position; below 
7.75 MHz in “B” diode switch position; above 
7.75 MHz (forward tuning) in “A” diode 
switch position; and above 7.75 MHz in 
“B” diode switch position. I use a slide rule 
type scale drawm on graph paper with the 
receiver dial reading above the line and 
the corrected reading below the line. The 
tuning charts are not necessary for most 
general listening. It is usually enough just 
to know the center frequency and whether 
the tuning is forward or backward. 

Operation 

Operation of the completed converter is 
simple. The vfo is first tuned carefully to the 
proper frequency. Then the local oscillator 
output tuning and the rf amplifier tuning 
dials are set and the diode reversing switch 
is set to the proper position. With the dis¬ 
criminator diodes and the reversing switch 
wired as shown, the “A” position is used for 
properly locking to the .25 MHz local oscil¬ 
lator frequency points, and the “B” position 
for the .75 MHz points. The afe defeat 
swatch is then momentarily closed to let tlie 
vfo return to its natiiiiil frequency. When 
the afe defeat switch is opened the convert¬ 
er wall lock on frequency and he ready for 
use. The rf amplifier is sharp tuning and 
will have to he peaked up several times 
when timing across a band. The converter 
should not be used from 3.5 MHz to 4.0 
MHz because of direct feed through of sig¬ 
nals to the receiver. To tune 3..5 MHz to 4.0 
MHz wathout disconnecting the converter, the 
local oscillator can be set to some other band 
wath the rf amplifier tuned to 3.5 MHz to 
4.0 MHz, thereby using the converter as a 
preselector. 

There are three strong spurious signals in 
the output of the converter. These are at 
exactly 3.5 MHz, 3.75 MHz, and 4.0 MHz. 
They are seldom bothersome and provide 
u.seful marker signals. Any incoming signal 
that is zero beat with these signals, such as 
WWV, is easily heard. 

The power reiiuired is 150 Vdc at 85 inA, 
and 6.3 Vac at 3.5 A. The plate voltage to 
the vfo and the reactance tube should be 
regulated. 

The idea for using a VHF vfo came from 
the British Racal receiver. The afe circuit is 
similar to that used for stabilizing some 
types of FM transmitters. 

. . . K5LLI 





























NEW Drake R4B Receiver 



Amateur Net 


^Linear permeability tuned VFO with 1 kc dial divisions. 
VFO and crystal frequencies pre-mixed for all-band sta¬ 
bility • Covers ham bands 80, 40, 20, 15 meters completely 
and 28.5 to 29.0 Me of 10 meters with crystals furnished 
• Any ten 500 kc ranges between 1.5 and 30 Me can be 
covered with accessory crystals for 160 meters, MARS, etc. 
{5.0-6.0 Me not recommended) • Four bandwidths of selec¬ 
tivity, 0.4 kc, 1.2 kc, 2.4 kc and 4.8 kc • Passband tuning 
gives sideband selection, without retuning • Noise blanker 
that works on CW, SSB, and AM is built-in • Notch fitter 
and crystal calibrator are built-in • Product detector for 
SSB/CW, diode detector for AM • Crystal Lattice Filter 
gives superior cross modulation and overload characteris¬ 
tics • AVC for SSB or high-speed break-in CW • Dimen¬ 
sions: SVi ' H, 10% "W, 12% "D. Wt.: 16 lbs. 


Same specifications as R4A* 

PLUS 

• New tuning knob and skirt 

• PTO indicator light 

• Side-mounted head phone jack 

• New scratch-proof epoxy finish 

• New eye-ease front panel 

• Improved audio 

(low distortion, high output) 

• SOLID STATE circuitry used in 
PTO, Crystal Oscillator, Product 
Detector, AVC Circuit, BFO, Audio 
Amplifier, Crystal Calibrator. 

25KC Calibrator has a sophisticated 
design, using integrated circuits and 
FET's; permits working closer to 
band edges. 

The R-4B RECEIVER is a model of 
design, using the best combination 
of transistors and tubes, printed cir¬ 
cuits and hand wiring to give maxi¬ 
mum performance and minimum 
maintenance, at the lowest cost. 


■MEW DRAKE ACCESSORIES 



WATTMETER 
W-4 S4950 

Reads forward and reflected 
power directly in watts IVSWR 
from nomogram). Two scales in 
each direction. 200 and 2000 
watts full scale. Calibration ac¬ 
curacy ± (5% of reading + 2 
watts) on 200 watt scale; ± (5% 
of reading + 20 watts) on 2000 
watt scale. Sue: 5 V 2 " H x 3%" 
W X 4" 0. 



MN-4... $90.00 

200 watts 



MN-2000... $160.00 

2000 watts PEP 


MATCHING NETWORKS 

Generaf: With integral VSWR meter and RF wattmeter. Matches 50 ohm resistive trans¬ 
mitter output to coax antenna feediine with VSWR of op to at least 5:1 whether resistive, 
capacitive or inductive. Covers ham bands 80 thru 10 meters. Has alternate output for 
tuning up into external dummy load. Meter reads forward power directly and VSWR 
directly, or can be calibrated to read reflected power directly in vifatts. Size; 5!^" H x 
1034'' W X 8" D. Matching network can be switched in or out wHh front panel switch. 

Continuous Duty Output: 200 watts; MN-2QOO, 1000 watts (2000 watts PEP), 

Meter reads forward power directly; MN-4, 300 watts full scale with accuracy ± (5% of 
reading + 3 watts); MN^2000, 2000 watts full scale with accuracy ± (5% of reading 
20 watts)* and 200 watts full scale with accuracy ± {5% of reading + 2 watts)* 

MN-2000 only: Up to 3 antenna connectors can be selected by front panel switch. 


Prices and specifications subject to change without notice. 

See your distributor. For more information write to: 

R. L. DRAKE COMPAIUY* MIAMISBURG, OHIO 45342 

Attn: Dept. 3127 


































George Cousins VEITG 
Lower SacItvilEe 
Nova ScoHa, Canada 


Some Experiments with Stacked Beams 


For the amateur interested in DX, botH 
the power output of the transmitter and the 
type of antenna used will be of prime im¬ 
portance in getting a signal to the desired 
location. Neglecting for the time being the 
general characteristics of the receiver itself, 
the antenna becomes equally important in 
reception of long-distant communications. In 
the pursuit of a rare DX contact, the fre¬ 
quency will, more often than not be jammed 
with stations who are running the legal 
limit—w'hich is not difficult or even particu¬ 
larly expensive for a great many hams—so 
it becomes a matter of operating skill and 
antenna efficiency if one is to break through 
to the rare one. For the antenna to be most 




Fig. I, Th B basic designs of the beam antennas 
used in the tests; in A is the 8JK array end in B, 
two 2-element beams. 


useful for DX work, it should have as much 
gain as possible. It should also have as low 
an angle of radiation as possible. Of the 
two factors, the angle of radiation is probably 
most important. This will be especially 
noticeable when the band is just starting to 
open, and the antenna with a low angle will 
get through just a little before the compe¬ 
tition. But, to achieve this low angle, care¬ 
ful consideration must be given to the type 
of antenna and its construction. Cost is also 
of importance of course. 

It has Been well established that a vertical 
antenna with a good ground radial system 
will achieve a low angle, and the ground 
plane is very popular as a result of this and 
of its low cost and simple construction. Half- 
w'ave and five-eighths wave verticals worked 
against ground are equally good and in many 
instances will not only hold their own against 
conventional yagis but will actually out-per- 
form them. 

The drawback of the vertical, from my 
point of view at least, is the omni-directional 
pattern, with no attenuation of unwanted 
signals from the sides or rear. There is also 
the lack of gain to consider. Although both 
signal discrimination and gain can be 
achieved by using several verticals and phas¬ 
ing them, few hams have the space to do 
this and usually look toward the yagi or 
cubical quad as being the best .solution to 
the antemia situation. 

There is a never-ending argument about 
the benefits of quad vs. yagi and the more 
one reads on the subject, the more he is 
inclined to beheve that both antennas are 
excellent. It becomes more a matter of per¬ 
sonal taste than anx'thing else. However, 
there seems to be a fair amount of proof 
that the quad will perform better than the 
yagi for long DX if the antenna is not 
very high. If the antenna is mounted about 
one full wave above ground—approximately 
70 feet in the case of 20 meters—there is 
apparently little to choose between yagi and 
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Fig. 2. Boom and element construction of the 8JK beam antennas used in the stacked-antenna experiments. 


quad (assuming we are comparing antennas 
of the same general size, such as two-element 
quad and three element yagi). 

Even at optimum antenna heights, the 
angle of radiation is not as low as may be 
desired and the most logical way to bring 
it dowm is to “stack” a second antenna over 
the first one, feeding the t\vo in phase. 
Here we can probably relegate the quad 
to the sidelines, as the construction prob¬ 
lems of stacking quads would be considerable 
to say the least. In the case of the yagi, 
however, it is quite possible to stack, and 
a number of amatemrs do this with great 
success. Not only does this lower the radia¬ 
tion angle, but it also increases the overall 
gain of the system. Constructional prob¬ 
lems are not too bad on 10 meters or even 
15, but on 20 they can be rather formidable. 
Stacking also means uring single-band 
beams, not too popular in this day of tri¬ 
banders and multi-band operating. 

About two years ago, I had been operating 
in a temporary QTH with a ground plane 
and had the urge to put up something with 
some gain, reasonable directivity, low angle 
radiation, multi-band operation and low cost 
construction. The first effort along this line 
was a wire array, consisting of two 8JK 


arrays stacked 34 wave apart (at 20 meters) 
and driven through an antenna tuner. This 
proved to be a most effective antenna. Hav¬ 
ing the ground plane right beside it for 
comparison, it was quite easy to make alter¬ 
native checks on a great many stations. For 
fairly short hops, such as from the East coast 
to Europe, there appeared to be little dif¬ 
ference although the 8JK array seemed to 
get through a little earlier. Actual signal 
reports were not too much different, but 
on long haul paths to South Africa or Aus¬ 
tralia the array proved a definite superiority. 
This was evidenced more by the consistency 
of contacts rather than actual signal reports, 
the difference being only a matter of an S 
unit or two at the average DX location. Re¬ 
ceived signals were better on the array by 
about the same amount but a certain part of 
this was due to the front-to-side discrimina¬ 
tion of the array. As with any 8JK, this 
array was bi-directional so front-to-back ratio 
was nil and of course there was no rotation 
system. 

Results on 10 and 15 meters with the 
same array were not as clearly defined as 
on 20 because of the very poor band con¬ 
ditions at that time. However, the array did 
load very satisfactorily on 40 meters, and 
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proved to work extremely well. An inverted 
Vee was used for checking results, \^^th it’s 
apex fifty feet high, and the 8JK consistently 
provided QSOs with Europe and the Pacific 
which were not possible \snth the inverted 
Vee. The QTH at the time was on a hillside 
which overlooked the ocean and was ex¬ 
tremely quiet, with no close neighbors or 
other sources of man-made noise. One rather 
strange feature of tins array was its ability 
to put a good signal into West Africa which 
was off to the side somewhat and which 
could not be contacted at all using the in¬ 
verted Vee. 

The biggest drawback of this anay was 
its size and the fact that two fairly sturdy 
masts were necessary to hold it up in the 
high winds which weffe a notable feature 
of this location. A transfer to another towm 
meant the dismantling of the array and 
space at the new QTH limited new antenna 
efforts to a single tower. Along the way I 
had picked up a crank-up tower and this 
became the centre of the next projects. 
Having had such good success with the 
wire array, I proceeded to plan another one, 
but this time building it of metal in the 
form of two similar beams of 2-elements 
each. Because of the close spacing and the 
need for all elements to be insulated from 
the boom and tower, the construction was a 
little more difficult than for a normal plumb¬ 
er’s delight type of beam. It was not, by 
any means, either e.\pensive or requiring 
any special tools, and the final result was 
veiy neat and clean-cut in appearance. For 
those who mav be interested in this arrav, 
some constructional hints are given in Fig. 2. 
Fig. 1 shows the basic diagram of the an¬ 
tenna and its feed line system. It is simply 
the standard 8JK array using two stacked 
sections. The obvious advantages of con¬ 
struction are the short booms required, and 
the comparatively small stacking distance. 
Although the open-wire feed line requires 
some careful planning, the advantage to be 
gained is multi-band operation. Looking at 
the photograph of the array, it will be seen 
that no rotator was used, simply because the 
tower was quite small in diameter and my 
operating hours permitted the use of only 
one or two possible paths—however, a rotator 
could be included and would not have to be 
elaborate. Since the array is bi-directional 
it only has to be turned half-way round the 
circle to cover all directions. This might 
be a good moment to point out that one 
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LI - II TURIilS NO. (2, 2* aO.. 2 3M*L6 
L2 - 5 1/2 TURNS Ma 12, 2* OA. I 1/4* LG 

L3 - 6 TLIRH5 NO. 12, 2 1/2“ 0.0., I 1/2“ LG 

L4 - 5 TURNS NO, 12, 2 t/2" aO., I 1/4* LG 

Fig. 3. Tke antenna tuner which was used to obtain 
80, 40, 20, 15 and 10 meter operation from the 
stacked 8JK beams. 

section could be built and the same ad¬ 
vantages enjoyed, but the two sections prrr- 
duce somewhat more gain and what is mr- ’ 
important, lowers the angle of radiation 
for DX work. 

Fig. 2 shows the general construction of 
the boom assembly, which is made from 
2" or 2 / 2 " angle iron or aluminum, with 
similar pieces of angle either bolted of 
welded to the ends to act as element sup¬ 
ports. The old standby-muffler clamps were 
used to clamp the boom in place, and o/ 
course liberallv coated with zinc chroniate 
arid aluminum paint to preserve them from 
the salt air. The elements were made from 
65ST6 aluminum tubing with an .035 wall. 
Diameters of 1 inch and % inch allowed the 
usual telescoping method of construction. 
The necessity for insulating the elements 
can be solved by the use of insulators, but 
I visited the maintenance shop of a local 
fish processing plant and obtained some 
lengths of high pressure steam hose. This 
has various diameters, depending upon the 
pressure it is designed for, but even the 
lowest pressure stuff will have a wall thick 
enough for adequate insulation. It is, of 
course, unaffected by water and I selected 
pieces which had a 1" inside diarhetfer. 
By dusting the inside of the hose ^\'ith tal¬ 
cum powder, the tubing will slide into the 
hose fairly easily. Allow an inch or so of 
the tubing to protrude from the far end of 
the hose for the feedline to attach. The 
whole affair is held to the 1 oom by simply 
laying the hose and element in the “trough” 
of the angle iron and using two stainless 
steel hose clamps around both the iron and 
the element. The actual length of the 
elements can be from about 33 to 40 feet 
with no ill effects, but thev must all be 
the same length. Fig. 2 also shows the 
method of mounting the fcedline. 
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A small wooden block is mounted on the 
boom, and two insulators of different height 
are mounted on the block. By using the dif¬ 
ference in height, the wires of the element 
feeder will not touch each other as they 
trans^iose. It is also a good idea to use in¬ 
sulated wires for this part of the feed system, 
and make sure the feeders between the 
elements are actually transposed or the sys¬ 
tem will not feed properly. 

Both booms are identical, and are mounted 
on the mast about 16 feet apart. By making 
a simple stand-off insulator of wood dijiped 
in paraffin and clamped to the mast, the 
feedline is held off from the mast and the 
insulator also forms a convenient point at 
which to attach the feeder from the trans¬ 
mitter, The feeder is easily made from anv 
wire from size 10 to 14 or thereabouts, 
spaced by wooden dowel cut into short 
pieces. If the transmitter is medium power 
the feeder can be made from TA^ ladder 
line. If the line enters the house low enough 
to be reached hv children, it should be en- 
closed in a protective cover. I found a very 
simple method was to use two lengths of 
plastic \^'ater pipe, which is very tough and 
rigid as well as being a good insulator. An 
antenna tuner is of course a "must” for this 
array. The all band tuner in Fig. 3 is the 
one I have used on this array in both the 

p 

v'ire and all-metal configurations. It has the 
advantage of being continuously tuneable 
across all bands from 80 to 10 meters. As 
usual, an SWR bridge is almo.st a necessih' 
for the initial tune-up and a pair of cali¬ 
brated dials should be used on the tuning 
capacitors. Once the proper settings are 
found, a simple chart should be made to 
allow rapid QSY and band change. 

During the time this antenna was under 
constructio!! the tnisty ground plane had 
already been installed for 20 meters, and 
a second one constructed for 15. There was 
also the 40-meter inverted Vee again up on 
a separate pole. No attempt was made to 
run checks on 10 as the band was almost 
completely dead all the time I was at that 
QTH. Daily QSOs on 20 were providin g 
good information on general conditions, but 
when tlie array was first tried one evening 
with a friend in \T14 land, his comment 
was that the beam “wasn’t doing a thing 
for me”—quite fru.stiating to say the least! 
Next morning a contact in England came 
out the same way, neither better nor worse 
than the ground plane. Tliroughoiit most of 


Europe the ttsults were the same and dis- 
appenntment was growing by the minute. 
Operation.s had to cease to go to work, and 
for the next .several mornings the .same re¬ 
sults were obtained and tlie arrav verv 
nearly was torn down. Finally how'ever after 
running a check with a DL station I was 
called by a UA0 and his report gave tlie 
array an edge of two S units over the ground 
jilaiie. Subsequent QSOs dver the next few 
weeks proved that the array was liehaving 
verv much the .same as the wire one had in 
good but not S]iectacular reports from Eu¬ 
rope or across North America, but gradually 
better results from longer distances. Rather 
than glowing reports, the best thing that 
came of all this was tlie noticeably higher 
ratio of calls answered to calls made, par¬ 
ticularly with long-path calls to the Pacific. 
The directivity pattern appeared to be a 
very broad figure 8 with quite good attenu¬ 
ation off the sides. 

Results on 15 meters were somewhat dif¬ 
ferent. The long-haul capabilities were as 
good as on 20, but signal reports from Eu¬ 
rope and the West Coast were quite a bit 
better than wuth the ground plane, often 
being 3 or 4 S-units higher. The spacing 
of the beams was wider of course on this 
band (as related to wavelength) and after 
some misgivings the array was taken down 
and an extension mast installed so that the 
top beam could be about 28 feet above 
the bottom one. It would hav'e probably 
lieen better to use a full vv^av'e separation of 
about 32 feet but this could not be managed 
wiih this light duty tower. However, the in¬ 
creased spacing improved results consider¬ 
ably. Euroiiean stations now reported a 
noticeable gain in signal strength on 20 and 
a couple of S-nnits higher on 15, On long- 
liaul contacts the difference was not too 
much, and results were about the same as 
with the closer spacing. This seemed to in¬ 
dicate that the spacing of the beams had 
considerably more effect on the gain than on 
the angle of radiation. Although I made 
careful note of the signal reports given by 
stations overseas, I would be careful about 
making any claims for unusual gain from the 
array. Unless one is equipped, and quali¬ 
fied, to make proper instrumented gain 
measurements on an antenna J feel it is 
better to simply claim no definite figures 
but merely give the results in general terms. 

After using the array for about four 
months, it was again taken down, and tlie 
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8JK beams converted to normal 2-element 
20-meter beams with all-metal constniction. 
This was simply done by removing the in¬ 
sulating hose from the elements, coupling 
them together at their center and fastening 
them directly to their supports with plated 
machine bolts. The boom length of 8 feet 
was comparable to element spacing in some 
commercial beams. The stacking distance 
was again limited to 28 feet maximum, and 
each beam operated as a driven element 
and reflector combination. Gamma matches 
were used with KG-8/U 52-ohm coax and 
a separate feedline used on each beam and 
taken down to the operating position. With 
a .small coax switch, the rig could be 
switched between either beam or the ground 
plane. Of course, the elements had been ad¬ 
justed to the normal length for a 20 meter 
beam, and the multi-band feature had been 
lost. 

Results now were somewhat different, 
but more in line with past experience when 
going from a dipole or ground plane to a 
beam. Results in Europe were normal, with 
either beam giving a better report than the 
giound plane, but not noticeably different 
from one beam or the other. As the .skip 
lengthened, the comparative signal strength 
difference lessened gradually until it was 
not of any real importance. The beams still 
probably gave .slightly better results but the 
ground plane was holding its own very 



"I see your or man !$ lousing up the air waves 
agam! 


well, and in \"K/ZL land there was appar¬ 
ently very little to choose between the an¬ 
tennas. I might mention I adopted a prac¬ 
tice of switching back and forth between the 
three antennas, either on alternate transmis¬ 
sions or between words on a single trans¬ 
mission. Sometimes I would tell the other 
station what I was doing and sometimes 
not, the idea being to try to average out 
reports from stations who knew what was 
going on along with those who didn’t. 

After a couple of months of this sort of 
thing, I made up a couple of pieces of RG- 
8/U cable about one electrical wavelength 
long (approximately % wavelength phys¬ 
ically) and used one piece to feed each 
beam. Then using a T connector I fed both 
beams from a single feedline. In other words, 
taking Fig. 4 as a reference, substitute the 
open wire line with coax. I .still used the 
gamma matches on the beams and there 
was quite an interesting time getting both 
matches adjusted quite right. Whether it was 
worth wotrying too much about is prob¬ 
lematical and I rather think results would 
have been just as good if I had merely 
connected the coax directlv to the center of 
the driven elements. However, this would 
have meant opening the element again and 
insulating it from the boom and this was 
too much of a chore. The eventual SWR 
reading on the bridge was about 1.8:1 which 
was considered good enough. 

Operation was now found to be consid¬ 
erably improved. Stacking the beams is 
supposed to give a 3 dB gain both on send¬ 
ing and receiving and it did appear that this 
was happening or at least a good part of 
it. Again, only the ground plane was used 
for reference since several days usually 
elapsed between tests, but there was con¬ 
siderable increase in received signal strength. 
Reports received from the other end were 
also quite complimentary. European and 
North American contacts were not made at 
the same time because of the good front-to- 
back ratio of the beams and the necessity 
of turning them by hand power. Eventually 
a rotator was constructed from a prop pitch 
motor and the small light-weight tower was 
rotated as a whole unit, with a bearing ring 
fabricated and in.stalled to allow the guy 
wires to remain stationary. This was a major 
project in itself and, when completed, it 

allowed much more facilitv in te.sts. The 

¥ 

morning path to the Pacific gave some very 
pleasing results with the two beams fed 






































































together and this finally appeared to be the 
best configuration. Stations called on the 
ground plane could usually be contacted, 
though at times with some difficulty. Switch¬ 
ing to the beams part way through the QSO 
generally brought comments such as “the 
band is improving” or “the skip is changing,”! 
etc., accompanied by a better signal report. 

I feel it is verv difficult to attribute this 
merely to the extra gain of the array or the 
different angle of radiation. It seems definite ! 
that both factors would enter into the pic¬ 
ture, though which would be dominant is 

hard to sav. Several times were noted in 

¥ 

which stations could be heard on the beams 
and contacted but which could not be 
worked on the ground plane; this would 
seem to point to* a lower angle rather than 
jnst the gain feature. 

The logical extension to these te.sts wwild 
he to increase the beam stacking distance 
to a full wavelength and/or add a third 
element (director) to each beam. Both ideas 
would have required a considerably heavier I 
tower than I had available. It is also a very 
expensive undertaking. How^ev'er, the ex¬ 
perience of amateurs who are already using 
such arrays should he sufficient evidence of 

I 

their value. The arravs tried at my QTHI 
w^ere all made in the basement, of common 
materials and using simple tools. They are 
w'ell within the ability and pocketbook of 
the average ham. 

To recapitulate then, the stacked SJK 

array .should be verv satisfactory if one re- 

#■ * ■* 

quires a good DX antenna w'ith multi-band 
capabilities, but whose bi-directional charac¬ 
teristics mean no front-to-back ratio at all. 
It has the advantage of giNdrig good cov'er- 
age over tw'o most used signal paths (pro¬ 
viding they are in opposite directions) with¬ 
out a rotator, but the construction of the 
feedline and elements is more complicated, 

A tuner is liIso required. The stacked 2- 
element beams give the best overall results 
but should have stacking di.stance as close 
as possible to a wavelength for best opera¬ 
tion, and a rotator w'ill be uecessarv for best 
operation. On 20 meters this presents for¬ 
midable construction problems, but on 10 
meters it would be much .simpler. The tests 
were brought to a halt in my ca.se by an-, 
other trailsfer-probably to the neighbors’ 
immense relief—and the story is presented 
for the benefit of any who might be think¬ 
ing along similar lines. . . . VEITG 
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Carl Ebhardf W4HJZ 
22 E. Rowan Street 
Raleigh, North Carolina 


A Simple Antenna Mount 

for Satellite Work 


Th IS elevation-azimuth mount is a rather straightforward 
approach to satellite tracking and moonbounce work. Many 
of the construction principles used by W4HJZ are equally 
applicable to polar mounts. 


Over the past few years the author has 
constructed numerous temporary^ antenna 
setups for moonbounce via KP4BPZ and for 
tlie Oscar series of satellites. All arrays were 
hand operated and of the azimuth-elevation 
type. When the time came to construct Oscar 
IV antennas, it was decided that too much 
time was being wasted on tliese temporary 
mounts and a more permanent rotor driven 
system was in order. 

The polar mount is best for tracking the 
moon because the elevation angle above the 
southern horizon is constant for a given 
pass of the moon, and only one direction of 
rotation is necessary to follow the moon 
across the sky. The azimuth-elevation mount 
is more flexible and can aim an array in 
any direction. Its disadvantage is that two 
rotor controls must be simultaneously manip¬ 
ulated to follow an object across the sky. 
The advantages of both mounts can be had 
in an elevation-azimuth system. With the 
EL-AZ mount, by aiming the array south 
and elevating it to the proper angle above 
the southern horizon, the azimuth rotor be¬ 
comes the ‘Tiour angle” and the elevation 
rotor need not be touched for an entire pass 
of the moon, or any other equatorial orbit 
satellite. By aiming the array east to west 
and fixing it in place, the elevation rotor 
aims the array at tlie desired angle above 
the eastern or western horizons and the 
azimuth rotor makes the array follow a polar 
orbiting satellite. 


To set up the array for polar or equatorial 
orbits, the mast must be rotated 90“ and this 
done by hand. At the base of the mast the 
U-boIts are loosened, the mast rotated, and 
then the U-bolts tightened. 

For elevation and azimuth controls Cor- 
nell-Dubilier TR-44 rotors were chosen for 
their good torque and indicator accuracy. 
However, these rotators have a brake me- 
chansim that works via gravity on the motor 
shaft. When employed in a horizontal posi¬ 
tion, the brakes do not operate properly. The 
rotors must be modified. A small spring must 
be installed which will press against the end 
of the motor shaft and hold the brake clutch 
engaged, center the armature in the field, 
and release the brake clutch. The spring is 
fashioned from flat spring copper about K 
X 1 inches and can be held in place under 
an existing .screw which holds the indicator 
pot to the end of the motor. Spring tension 
should be adjusted for best clutch pressure 
consistent with good motor starting and arm¬ 
ature pull-in. 

Notes on the mechanics 

The mast is approximately 2" diameter 
and 10 feet high. It trims freely in a slightly 
larger piece of pipe which is imbedded in 
concrete. Guy wires attach via a slip ring at 
a point just below the rotor box. 

The rotor box is fabricated from Is inch 
aluminum (old rack panels) using Ji inch 
diameter bolts. Its bottom is approximately 
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ljoosen u-bolts 

TO ROTATE MAST 


I. Construction ot the simple antenna mount 


used by W4HJ2 for moonbounce and satellite track¬ 


ing. 


12 X 24. The end plates are approximately 
12 X 12, A four inch skirt extends below 
the bottom for torsional strength. All cor¬ 
ners are held firm with angle brackets. The 


rotor box mounts to the mast with the rotor 
to mast adapter plate which is supplied as 
part of the TR44 rotors. 

. . . ^^^I1JZ 
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E. H. Conliln K6KA 
Box I 

La Canada, California 91011 


Strong-Signal Interference 

If you live in an area where fhere is a mul+ifude of hams, 
and there Is practically a kilowatt in your backyard, these 
receiver modifications suggested by K6KA may be helpful 
in eliminating strong-si gnal interference. 


These are the days of widespread purchase 
of expensive amateur radio equipment. One 
wonders whether the receivers were designed 
in a screen-room, or out on some isolated 
island with no DXpedition present. In the 
homes of amateurs, they experience a very 
different environment. Don Wallace, W6AM, 
estimates that there are 10,000 amateurs 
within groimd-wave distance of his Palos 
Verdes hilltop station. Thousands are line- 
of-sight. This means not only that there is 
usually a strong station almost in every block, 
but also that several hundred kilocycles in 
and out of a band pass tluough the first if 
of the receiver. This may represent mega¬ 
watts of transmitter power which reaches the 
second mixer grid after too little attenua¬ 
tion. 



Fig. r. S-meter calibration for SB-BOO. The unmodi¬ 
fied curve is satisfactory. Without age on the rf 
tube, the curve is too flat. Adding the parallel 100- 
ohm resistor produces a good calibration, even be¬ 
tween the 20-db points above S-9. The bend in the 
curves around S-9 Js due principally to the scale 
nnaricings; a flatter curve can be produced by using 
wider spacing on the graph. 


No longer can we operate as the Navy 
did 25 years ago using Model RBC receiv¬ 
ers. There were several kilowatt transmitters 
going in the same ship, without mutual in¬ 
terference between circuits. Things have im¬ 
proved, Under similar conditions now, we 
cannot operate at all. 

One receiver—not made in this country- 
gives excellent promise of operating in a 
crowded neighborhood without modification 
both here and at W6YY. An inquiry to an 
independent source has brought this response; 
“Any decent receiver, of course, should have 
a tuned front end if it is going to reject some 
of the cnid, but no front end is going to 
stand up to a kilowatt in your back yard.” 
Ah, but not all is lost! 

Heathkit SB-300 

Upon getting back into active amateur 
radio, ray first experience was with the Heath- 
kit SB-300. Occasionally, the S-meter would 
hit the pin, and nothing would come out of 
the audio. As stated by Stuart Meyer, 
W2GHK, in a paper delivered to I ARC, 
“Very often, these strong off-channel signals 
will completely block the receiver, and the 
operator is not able to identify the offender!” 

With the help of the one piece of equip¬ 
ment needed to check out the SB-line, the 
vacuum-tube voltmeter found that the if tube 
gi'ids were being driven negative by almost 
50 volts, even with the age switch off. Tliis 
turned out to be a problem frequently ex¬ 
perienced by amateurs using various types 
of equipment, although not always to the 
same extent. A local amateur’s radiation put 
several volts on the grid of the rf tube. This 
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^ UNMODIFIED 


^^ MOOriED (WITHCXn' KX)a 
S-METEB BESETOR) 


MOOFIED (W1TM OO A 
REStSniR) 


S-METEB READING 

Fig 2. S>meter calibration for modified Collins 75S>3A, with, the 100-ohm resistor m parallel with the 
meter. The slight bend in the serve at S-8 appears to be typical. Each 20 dB segment of the meter 
actually reguires from 13 to 15 dB increase in receiver input, thus making antennas and linear amplifiers 
look somewhat better than they are. 


was rectified. It charged up the grid capaci¬ 
tor, which could discharge only by leaking 
down the age buss to the if tube grids. Some¬ 
one suggested putting an attenuator in the 
antenna lead—which worked just about as 
well as using the on-oflF switch. 

Once the cause was isolated, the yellow 
age buss to the rf circuit board was dis¬ 
connected and taped up. The grid capacitor 
was shorted. No longer was there reaction 
on the if stages nor on the S-meter. The only 
remaining interference was a buck-shot back¬ 
ground that did not completely disrupt op¬ 
eration on the opposite end of the band. This 
is the type of “modification” that I like—one 
that can be restored in a few moments, leav¬ 
ing no trace. 

Modified performance 

Such changes are not without their effects. 
Obviously, the total age action vvoiild be re¬ 
duced. Measurements indicated that a one- 
dB change in audio on an output meter re¬ 
sulted from each five-dB change in signal 
from an rf signal generator. This represented 
some reduction in age action from the un¬ 
modified condition, but it was not noticeable 
on CW and single-sideband .signals. It was 
not considered to be a disadvantage. 

Another change was in the activity of the 
S-meter. It was necessary to put a 100-ohm 
resistor directly across the S-meter terminals. 
The result was slightly better than the origi¬ 
nal S-meter performance, as shown in Fig. 1. 

The receiver sensitivity (signal-plus-noise- 


to-noise) ratio did not deteriorate. It was 
just slightly better with the modification. 

Collins S-Line 

A similar change was made in Collins S- 
Line receivers, with equally effective results. 
The voice quality might have deteriorated 
slightly on very loud signals, but this pre¬ 
sented no problem. The same S-meter shimt 
was required. The if gain was set at a middle 
position where loud CW signals in zero beat 
did not tend to block the bfo operation 
slightly when listening through zero beat to 
weak signals. The final S-meter calibration is 
given in Fig. 2. S-zero was taken as “first 
movement” which was at 1.3 mV. The input 
for S-9 was 24 mV. 

The rf tube in the 75S-1ine obtains its 
bias from the age line. There is no cathode 
bias. Therefore, this modification requires a 
cathode resistor, carefully by-passed with a 
good high-frequency ceramic or mica capaci¬ 
tor with very short leads to cathode and 
ground. The small 0.001 mF Sprague was 
fine. The resistor value is 180 ohms for the 
6DC6 tube, which requires its bias between 
pin 2 and ground. If the 6FV6 is used for 
more gain, the cathode resistor can be about 
140 ohms, but it goes bet\veen pin 7 and 
ground. 

With a poor by-pass, the 6FV6 will be re¬ 
generative on 28 MHz without the antenna 
connected to the receiver. Shorting the grid 
capacitor can be avoided by using a choke 
from grid to ground, both of which are more 
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accessible than the coil end of the grid ca¬ 
pacitor. 

Swan 350 

The circuit for the Swan 350 was studied. 
In this transceiver, it would appear to be 
better to disconnect tlie age buss and to sub¬ 
stitute an rf choke from grid to ground on 
Uie rf stage, because of the need for a di¬ 
rect-current ])locking capacitor between the 
transmitter and the grid of the rf tube. The 
change probably will be made in one of the 
Swan transceivers that operate a hundred 
yards from my location. 

Results 

The proposals made above have proven 


helpful to a number of local amateurs. Re¬ 
finements may be made in the future, par¬ 
ticularly by using a grid-to-ground rf choke, 
terminating iii a low-resistance cathode po¬ 
tentiometer that will increase tlie bias on the 
rf tube. This is desirable under strong-si^al 
conditions in which the signal-plus-noise-to- 
noise ratio is adequate. In the meantiihe, de¬ 
tuning the preselection away from an inter¬ 
fering .signal is possible. Also, an rf attenua¬ 
tor such as the Waters 371 can be inserted 
in the antenna lead. 

Other potential solutions to the ptHolems 
of strohg-signal interference, spurious ffespon- 
.Ses, cross-modulation and intermodiilation 
distortion, will be presented in an earlv issue. 

' K6KA 


A Molded-Mud Intercom 



By this time, everybody has seen the as¬ 
sortment of epoxy transistor modules for 
phono amplifiers, PA amplifiers, intercoms, 
etc., which are advertised in many of the 
current catalogs and are available at your 
local parts dealer. For certain uses they 
aren’t bad. You can build a lo-fi phone am¬ 
plifier out of them for the kids®, or put to¬ 
gether an intercom betw'een the kitchen and 



MI,MZ • MICROPHONE (SMALL SPEAKER! 
SI, 32 ■ SPEAKER 


the ham shack is just about nothing flat. We 
have done both. 

All is not gold that glitters, however. It 
seerns that in addition to the “molded mud 
module” you need a couple of speakers, a 
volume control with switch, and a four-pole 
double-throw switch. Most hams have can¬ 
nibalized a few TV sets, and the neighbors 
have given them a radio that junior dropped 
on the basement floor, so there are irsually 
several speakers in the junk box. Even a 
volume control wdtb a switch might be ex¬ 
pected. But four-pole double-throw switches 
are not exactly a stock item. Nor are they 
cheap. 

Well, I went down to the local electronics 
emporium and invested $3..50 in the molded- 
mud module because my wife got tiied of 
hollering up the stairs when chow' was on, 
or when a call came in on the telephone, or 
for some other reason. We experimented 
around to see w’hat the thing w^ould do, and 
came up with the following: 

Not having a four-pole double-throw' 
switch, and not feeling in need of a volume 
control, and having a drawer full of small 
speakers, I decided to have all circuits hot at 
all times. As the circuit indicates, both listen¬ 
ing speakers and "mike” speakers are on 
whenever the switcli is on. Strangely enough, 
there is no feed back and it is just like talking 
on the telephone. 

... Bob Baird W7CSD 

•*Using 40 olitii 6" x B" speakfru anil 2 modules you 
get reason able quality stereo. 
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Meet hams irt your areo on 2 meters , 
check in on emergency nets] For an 
inexpensive way to keep in touch, 
consider the newest oddiHon to the 6 
and 10 meter Diplomat family of 5/8 
wovelengfh omni-directtonal ontennos. 
Only $8*1 0. Space saving. Lightweight, 
Top gain,* Rated 1 KW AM/CW, 2 KW 
P,E.P, SSB input. Another Quolity 
Mos ley ontenna! 
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pre-cut and set for each 
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The 10 and 15 meter bonds are hot ogoin! Command your 
share of DX on these populor bonds with this Classic New ! 
Trap-Master beam. Full power roted. Broad Band Copocitive 
Motching, Incorporates performonce proven Mosley metol 
encased trops. Tops in DX punch , , , gain!* 
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Jim Lomasney WA6NIL 
2501 Waverly S+ree+ 

Palo Alto, California 94301 


Charging Dry Batteries 


A secondary cell is defined as a cell which 
can be recharged while a primary cell can 
not. An ordinary dry cell is a primary cell, 
right? On the olber hand, you can buy clev¬ 
er little devices which are claimed to be 
able to recharge dry cells. Who is kidding 
who. Or whom? 

It is possible, imder proper conditions, to 
recharge dry cells. If you are a steady and 
frequent user of them, it may even be eco¬ 
nomical. But, if you buy two cells for a flash¬ 
light once a year and they go shelf dead, 
forget it. 

Scientific information on the subject is 
hard to find, but there is a little (References 
1, 2, 3, 4). This lack of information does not 
represent a conspiracy on the part of the 
manufacturers to sell more batteries; as we 
will see, recharging is apt to be more trouble 
than it is worth to the occasional user. 

I first learned about the recharging bit 
in World War II, from a British magazine 
which I have long since lost. At the airbase 
where I was stationed, we used flashlight 
batteries by the hundred while servicing 
planes at night. That usage happened to be 
ideal for recharging, and we had dozens of 
cells on charge every night. Nowadays, with 
toys and transistor gadgets using up scads of 
batteries, 1 have revived the scheme. 

The recharging procedure is quite simple; 
you pass a reverse current back into the cell 
to replace what has been taken out. Since 
carbon- 2 dnc cells, like any other type, are 
not 100% efficient, more must be put in 
than comes back out again. 


o-aoo 



CRt-C(l2 -SILICON RECTIFIERS 


Fig. I. Typical dry cell charging circuit. See text 
for discussion of circuit values. 


The charging circuit 

Any low voltage dc supply can be made 
to do; it must have more voltage available 
than that of the largest number of cells you 
expect to charge in series. A quarter or half 
an ampere is enough current for most uses. 

I use an HO-model railroad supply deliver¬ 
ing 12 volts at 1 ampere, so I can charge 
up to 7 of the 1.5 volt cells in series. A var¬ 
iable resistor, a milliammeter and a string 
of cell holders are connected in series with 
the supply; Fig. 1 shows the arrangement. 
The clock timer on the primary side, I find, 
is very useful as I am the forgetful type. It 
allows me to set up a predetermined amount 
of charge to a string of cells, and to take 
them out some time later. For the same 
reason, the rectifiers in the dc supply should 
have low reverse leakage so that the charged 
cells will not discharge back through the 
supply when it shuts off. Measure your rec¬ 
tifiers with a good high-range ohmmeter 
and, if they show measurable reverse leak¬ 
age, replace them with good low leakage sili¬ 
con ones of sufficient current rating. 

The variable resistor R1 adjusts the charg¬ 
ing current to the desired value; it must be 
able to carry the maximum current you will 
use, and have enough resistance to hold the 
current down for the smallest cell you will 
charge. I put a 25-watt 100 ohm rheostat in 
my supply, which will carry 500 milliamps 
easilv, but I have to add extra resistance in 
series when charging the smallest cells. 

500 milliamps or 1 ampere is a convenient 
range for the meter. I used an 800 mA meter 
because it was on hand. If you want an extra 
visual indicator, connect a flashlight bulb 
in series also. It will serve as a fuse, too. Pick 
one with plenty of current rating, as they 
don’t last too long at full current. 

Mount all the above on a board or chassis, 
with enough battery holders to accommodate 
all the cells you want to charge at one time, 
and all the sizes. My board will hold 7 of 
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the D (large flashlight) size, or 7 of the 
C (small flashlight) or 7 of the AA size 
(standard penlite), or 3 of the AAA (thin 
penlite) cells. A clip lead selects which bank 
of holders is used, and jumpers across the 
unused holders when less than a full load of 
cells is being charged. 

Suitable holders are made by Keystone, 
their number 175 (D size), number 173 
(C size), or number 139 (AA size), and by 
several other manufacturers. Multiple cell 
holders are also available. If vou are handv 
with spring brass, you could make your 
own. Being a bit fiimble-fingered, after try¬ 
ing a couple, 1 decided the "boughten” ones 
were a bargain. (They vanish off the market 
at Christmas time, so get them early). 

How to use the charger 

We now have a suitable charging circuit, 

but it must be properly used. Follow these 

rules carefully: 

* 

We now have a suitable charging circuit, 
but it must be properly used. Follow' these 
rules carefully: 

1 - New, quality cells, on moderate drain 
and used up fairly quickly, say within a cou¬ 
ple of weeks, will charge up best. Cells used 
very slowly or “shelf dead” will not charge 
well, due to loss of internal moisture. 

2 - For good results, remove the cells from 
.service before they are completely dead. One 
volt under load is a good end point. 

3 - Determine the condition of the cells 
from Table 1 (the tester shown in Fig. 2 
is convenient) and put them on charge right 
a wav. A dead cell deteriorates fairlv rapidlv. 

4 - Any bulged, leaking or corroded cells 
should be thrown out immediately. 

5 - Charge according to Table 2. From 
the condition of the cells found in step 3, 
pick the proper column in Table 2. Find 
the number of milliampere hours for the 


Table I. Condition of 


Voltage 

LB 

1.4 

1.3 

1.2 

l.l 

1.0 


cells using tester of Fig. 2. 

Charge 

Condition 

New 

Full 

yt 

Half 

•A 

Dead 


Note: While carbon-iinc cells can be discharged be¬ 
low 1*0 volt, it is not recommended if the 

ce lls are to be recharged. 

.size of tell being charged. The product of 
charging rate in milliamperes times charg¬ 
ing time in hours is the charge in milli- 
ampere-hours. Do not exceed the maximum 
charging rate called for by Table 2, but there 
is no harm in charging at a lower rate for a 
longer time. 

6 - After charging, stabilize the cells by 
waiting 6 hours before testing them for con¬ 
dition or putting them into service. Just after 
charging, the voltage of the cells may be 
abnormally liigh and might cause damage 
to equipment. 

7 - Do not overcharge, as this quickly ruins 
the cell. When in doubt, it is better to give 
less than the recommended charge, stabilize, 
test again for condition and give the re¬ 
maining charge as called for by the cell 
condition and Table 2. Stop when the cell 
reads 1.4 to 1.5 volts after stabilizing; do not 
push the charge to the point where cell volt¬ 
age begins to go down again. 

8 - Put the recharged cells back in service 
soon, as their shelf life is not too good. Avoid 
charging up a large batch and letting them 
sit around; it is better to use a few cells 
over and over until they will no longer take 
a charge. 

9 -An average of four charge-dischaige 
cycles can be expected from good quality 
cells heated as above. Large cells tend to 


Table 2. Charging data for standard carbon-zinc dry cells. 


Cell Cell Rated Maximum Recommended mA/Hr* Charge*** 

Size D!am* Capacity Charge 

Inches mA/Hour* Rate, mA_Dead_Half^ 


0 

1-5/16 

4250 

400 

5000 

3750 

2500 

1250 

c 

1 

2150 

200 

2600 

1950 

1300 

650 

AA 

V7 

750 

75 

900 

675 

450 

225 

AAA 

3/8 

410 

40 

490 

367 

245 

122 

N 

7/16 

460 

40 

550 

412 

275 

137 

Tran. 


410 

40 

490 

367 

245 

122 

* Service 

life when discharged to 

1.0 volt In 

so hours at 4 hours 

per day. 

(Data taken from 

reference 


5) 



« 




•* 9 volt 

transistor battery, 

1 inc 

h wide by 

0.6 inch thick* 





Approximate, see text. 
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Fig* 2, Tester for dry cells* This fester puts a load on 
a standard carbon-zinc cell approximately equal to 
its lO-hour intermittent discharge rated load* A 40- 
ohm load should be used when testing AAA or N 
size cells. A 9-volt transistor battery should be tested 
with a 250-ohm load and will give six times the 
voltage listed in Table 1. 

recharge better than small ones. 

Other hints 

Especially when charging a full stack of 
cells, so that there is very little voltage drop 
across Rl, recheck the charging rate after 
the first hour or so. The voltage of the cells 
may change quite a bit in the first few min¬ 
utes, so that the charging rate may need 
readjustment 

If uo charging current at all can be ob¬ 
tained, you may have poor contact at a bat¬ 
tery holder, or a completely open cell, which 
happens once in a while. Take a voltmeter 
and go looking for the cell holder with too 
much voltage across it. (Or, you may be try¬ 
ing to charge too many cells for the avail¬ 
able charging voltage.) 

Dry cells will not charge well in parallel, 
since they will usually not divide the cur¬ 
rent properly between them. If you must 
charge more than one string of cells at a 
time, use a separate R1 for each string. The 
milliammeter could be connected in series 
with each string in turn, by a plug and 
closed-circuit jacks or a suitable switch. 

The amount of milliampere-hours charg¬ 
ing time given in Table 2 is an educated 
guess, as the milliampere-hour capacity of 
cells varies somewhat with the make, the age 
and previous condition of servitude. Also, as 
a browse through references 4 and 5 will 
.show, cells of the same size are made for 
.several different uses such as transistor de¬ 


vices, flashlight, heavy duty, photoflash, etc., 
and their capacities are not all the same. 
The capacity given in Table 2 is that of a 
standard flashlight cell discharged to 1.0 
volt end point in 50 hours at 4 hours a day, 
and the charging milliampere hours given 
are 120% of that capacity. These figures 
will do as a general guide; when in doubt 
charge up in steps as described in step 7 
above. Where possible, stick with one make 
and type of cell and keep records on it 
until you find out its charging requirements. 
The maximum charging rate given in the 
table is 10 percent of the cell capacity; this 
should be quite safe. 

Charging other types of cells 

Do not attempt to recharge mercury cells. 
Their large capacity and rather high cost 
may make this a tempting idea, but the 
manufacturers warn that it may cause the 
cells to explode (I have not verified this 
from personal experience), A couple of years 
ago there were some rumors of a recharge¬ 
able mercmy cell being developed, but noth¬ 
ing seems to have come of it. 

Heavy duty carbon-zinc cells may have up 
to 50 percent more capacity than listed in 
Table 2, and take correspondingly more 
charge. 

Alkaline cells have about twice the ca¬ 
pacity of standard carbon-zinc cells (see 
Table 3). One manufacturer recommends 
that they not be recharged. On the basis of 
limited experience I find that they seem to 
charge up and hold a charge better then 
carbon-zinc types; I have had a set of four 
recharged penlite cells in a little transistor 
tester for over a year. As a first guess, you 
might try charging to 120 percent of the 
capacity given in Table 3, for fully dis¬ 
charged alkaline cells (to 1 volt end point). 

A rechargeable type of alkaline cell is 
now being made; I have no experience with 
it If you should run across any, follow the 
manufacturer’s recommended recharging 
procedure. 


Table 3. Capacity of alkaline cells 


Cell 

Size 

Rafed 

Capacity 

Ma*-Hour* 

Maximum 

Charge 

Rate, Ma. 

Approximate** 
Charge for a 
Dead Cell- Ma. h 

D 

8500 

850 

10200 

C 

3500 

350 

4200 

AA 

1400 

140 

1680 

AAA 

750 

75 

900 

N 

600 

60 

720 

* 

Estimated service life to I *0 volt 

(from ref. 5) 



Very approximate due to limited 

experience 
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Nickel-cadmium and other secondary cells 
may, of course, be charged by the circuit of 
Fig. 1. The condition of most true secondary 
cells (possibly excepting tlie alkaline cells 
just mentioned) cannot be determined by a 
tester such as that of Fig. 2, since the cell 
voltage does not drop steadily with use. 
Again, the manufacturer’s recommended 
charging time and rate should be used. 

Constant voltage charging 

The charging method described so far is 
a constant current method, where the ciir- 
rent charges very little over the whole time, 
A constant voltage method is often recom¬ 
mended for secondary cells and claimed to 
give superior performance. It is possible that 
such a method would work well with drv 
cells also; here is a good field for investiga¬ 
tion for someone who has the time and curi¬ 
osity. Briefly, the charging voltage is ad¬ 
justed to be exactly equal to the voltage of 
the fully charged cell, and only a small series 
resistor is used. Thus the charging current 
is high at first, when the cell can stand it, 
and falls to a low trickle charge at the end. 
The charging time becomes non-critical. 

Summary 

As yon can see, recharging of ordinary 
dry cells is quite possible, but not especially 
simple. If you use fairly large quantities of 
them, you may find it worth the trouble. If 
this is so, you also may be close to the point 
where nickel-cadmium or other secondary 
cells will work out better because of the 
large number of times they can be recharged, 
and this should be considered. There re¬ 
mains a range of applications w'here dry cell 
charging is worth while, and you may want 
to trv it anvwav just to find out how' it 
works. 

. . . WA6NIL 
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A Revolutionary New 3-element antenna 
featuring an advanced Mosley-engineered 
Matching system called 'Broad Band Capac¬ 
itive Matching' with coax fed balanced 
element for more efficient & effective beam 


performance and extra gain over compara¬ 
tive 3-element beams. A New Tri-Band beam 
rated for 1 KW AM/CW & 2 KW P.E.P. input 
to the final amplifier SSB on 10. 15, & 20 
meters; with a full 8 db. gain on all three 
bands, compared to reference dipole (10. 
1 db. over isotropic source); Front-to-back, 

20 db. or better. 


This new rugged beam in the Mosley Trap- 
Master tradition of quality beams brings 
you all the exclusive features of high priced 
beams - added gain, improved boom to ele¬ 
ment and mast clamping: wider element 
spacing. Priced well within your budget. 
What more could you possibly want in a 
3-elemeht Tri-Band beam? 


To place an order, or obtain more information 
write, phone, or wire Guido. KIMPG at. 


CO- 



MOSLEY ELECTRONIC OtSTRIBUTOR TEL. 617-254-9000 
1095 COMMANWEALTH AVE., BOSTON. MASS. 02215 
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RD ^2 Creek Road 
Jefferson, Ohio 


A Forty Meter 

With the increase in foreign broadcast 
activity in the forty-meter band, night-time 
operation has become difficult, if not im¬ 
possible, in the eastern part of the country. 
The installation of a parasitic beam is one 
solution but it is expensive and presents 
many structural and support problems and 
was ruled out for this location. The three- 
element vertical all-driven array was the 
final result of several months experimenta¬ 
tion. 

In the time it has been in use, it has 
been found to consistently outperform the 
extended double-zepp 90 feet in the air 
used as a reference antenna. Although no 
means of measuring the gain was available, 
a figure of 5 to 8 dB would seem reason¬ 
able. 

The front-to-back ratio is comparable to, 
or perhaps slightly better than, that of the 
three-element parasitic beam, apparently 
running from 15 to 40 dB on skywaye and 
well in excess of 60 dB on ground-wave 
signals. 

When erected on a northeast-southwest 
hne, the unidirectional pattern is excellent 
for DX work into both Europe and the 
South Pacific areas. When working west, a 


Vertical Array 

substantial decrease in broadcast interfer¬ 
ence will be noted. 

The array consists of three driven one- 
quarter wave elements phased progressively 
in 90-degree steps, resulting in a unidirec¬ 
tional pattern in the direction of the lagging 
elements. 

In a three-element array of this type, it 
is necessary to employ binomial current dis¬ 
tribution to obtain the best front-to-back 
ratio. In effect, half the current in the end 
elements as in the center one. This is ac¬ 
complished by coil L2. The inductance of 
this coil is not particularly critical but the 
reactance should be enough higher than 
the impedance of the elements to prevent 
serious power losses. Excessive reactance is 
tuned out by the CI-Ll combination after 
final timing of the array. 

The pattern is reversed by a DPDT re¬ 
lay which is controlled from inside the 
shack. A second control switch is installed 
at the divider box for ease of tune up, but 
it may be removed after initial tune up. 

Phasing is accomplished by means of 
proper length feedlines and a 180-degree 
coax phasing line which is switched into 


NO.I 


N0l2 


Nas 



Fig. 1. Diagram of the 40-meter vertical array. The spacing between elements is 34 feet, 3 Inches. The 
l/f-wave phasing line using RG-8/U coax is 4B feet tong (54 feet, 7 inches for foam coax). The % wave 
phasing line is 67 feet, 6 inches long (81 feet, 9 inches for foam). 
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Fig. 2, Physical layou'l’ of the three-element vertical 40-meter array. 


the feedJine of either element one or three. 
Element two is always 90 degrees out of 
phase with the other two elements. No 
switching is done in this line. 

Element construction 

The elements are constructed from 3-inch 
round galvanized downspout available for 
about $1.2^ a length. Three ten-foot lengths 
are driven together and the joints secured 
with sheet metal screws. Each joint should 
then be soldered using a torch and acid 
solder. At a point 22 feet from one end, 
drill pairs of Si-inch holes at 120-degree 
intervals and attach three one-foot lengths 
of guy wire. Place a strain insulator on the 
free end of each and attach the regular 
guy wires. 

Base platforms 

The base platforms are 2Jz-feet high with 
a square top of three-quarter inch plywood 
18 inches square. The comer posts are 2x2 
lumber which is braced with 1x2 furring 
strips. After painting the bottom, 6 inches 
is coated with roof coating and set in the 
ground. A smaller square of plywood is cut 
and a round hole is cut in it the size of 
the base of the quart pop bottle used as 
an insulator. These squares are nailed to 
the center of the platform top. Without the 
ring, the bottle has a tendency to kick out 
from under the element in high winds. In 
areas where deep snow is not a problem, 
the antenna bases may be installed at ground 
level. 

Three-foot lengths of pipe should be 
driven into the ground at 120-degree in¬ 


tervals around the base and about ten feet 
out to serve as guy anchors. When attach¬ 
ing the guys, a second strain insulator should 
be installed in each guy about two feet 
above the ground. The elements may be 
walked up by two people and lifted into 
place atop the insulator. One person can hold 
the element while the guy wires are tied 
down. 

Ground System 

The array was originally used with only 
a driven ground rod at the base of each 
element and performed quite, well. However, 
a ground system of 20 radials was installed 
around each element and a worthwhile im¬ 
provement was noted. The wire was laid 
on top of the ground. The radials should 
be ti^ together at all points where they 
intersect and also tied to the guy anchors. 
If only the rods are used, they should be 
tied together with heavy copper wire. 

Base tuning networks 

The tuning network at the base of each 
element consists of a 10-tum length of 
Airdux miniductor 1406T in series with a 
200 pF mica transmitting capacitor. Since 
the elements are slightly short, this system 
permits tuning the element to any desired 
frequency in the band while keeping the 
self impedance close to 50 ohms. This avoids 
the necessity of raising and lowering the 
elements to trim them to the exact physical 
length. 

Power divider and phasing 

The power divider may be constructed 
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in a wood or metal box of any convenient 
size. If wood is used, a sheet of copper 
or aluminum should be attached to the bot¬ 
tom for grounding purposes. This should in 
turn be tied into the ground system. 

An electrical half wavelength of 50-ohm 
coax should be brought from the elements 
to the divider box which is mounted at the 
base of the center element. A similiar length 
of feedline is brought from number 3. Both 
these lines attach to the switching relay as 
shown in the diagram. These lines should 
be cut according to length (ft) = (492/f) x 
velocity factor. At the same time, cut a third 
half -wave line to be used for the 180“ 
phasing line. 

Run a line % wavelength long (electrical¬ 
ly) from element number 2 to the tuning 
box and connect it to the top of the divider 
coil as shown. Excess line may be coiled up 
and hung on the base platform. The phasing 
line should also be coiled out of the way 
and a copper clip installed on the input end 
to allow for moving the divider tap on the 
lines. 

All shields should be grounded at both 
ends. RG-58/U is suitable for all element 
feedlines and the phasing line, however, if 
high power is used, the main feedline should 

be RG-8/U, 



Seems he's repairing his anterina a lot these days! 



at element I (0®); 50% of the power at element 2 
at —90®; and 25% of the power at element 3 at 
— 180®. 

Element matching 

All feedlines should be disconnected from 
the elements and the main feeder tempo¬ 
rarily attached to one element. The element 
should be tuned for lowest SWR with an 
SWR bridge or a complete null with an 
impedance bridge. The process is repeated 
for each element. 

This is a compromise match, as the im¬ 
pedance changes somewhat with all elements 
driven and each time direction is changed. 
As long as feedlines are multiples of M 
wavelength, the reactance introduced is not 
sufficient to cause serious distortion of the 
pattern. Do not use lines of lengths other 
than those given unless they are multiples 
of wavelength. 

The array was originally built with equal 
length feedlines of randorn length, however, 
the null was shifted 30“ to one side. When 
the element 1 and 3 lines were increased 
to /2 wave and element 2 line to % wave, 
the null moved to the rear where it should 
be. 

Additional relays were then installed at 
each element to change matching coil tap.s 
when the direction was switched. However, 
tliey did not result in any noticeable im¬ 
provement and have since been removed. 

Power divider adjustment 

To tune the divider, all feedlines should 
be attached to the elements and the feeder 
taps connected at the top of the divider 
coil. A small amount of power is applied 
to the array and Ll-Gl adjusted for lowest 
SWR by moving the shorting clip. If an im¬ 
pedance bridge is used, the measured 
impedance will be quite low. 

Adjustment for the best front-to-back ratio 
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is accomplished by tapping the clip for ele¬ 
ments 1 and 3 down the cod until the best 
front-to-back is observed on received signals 
or by checking with a field-strength meter. 

A tap about two turns from the top of the 
coil is a good starting point. 

A much more accurate adjustment may 
be made if a mobile rig is available. A 
switch is installed at the power divider for 
direction change and a remote S-meter 
brought out from the receiver in the shack. 
If the receiver has an S-meter circuit which 
does not allow the meter to work at less 
than full rf gain, a T-pad will be needed 
to reduce the reading to around S-9 with 
the antenna toward the signal source. The 
array is then switched away from the mobUe 
rig which should be at least % mile away 
and in line with the array. With careful 
adjustment of the taps on the divider, it 
should be possible to null out the signal en¬ 
tirely if the array is not being influenced 
by other objects in the area. The receiver 
gain should then be increased until no 
further improvement can be made. Front-to- 
back ratio should be well over 60 dB when 
properly adjusted. On a Hallicrafters SX- 
111, the signal dropped from 40 over 9 to 
S-3 after careful adjustment. 

While most S-meters may tend to ex¬ 
aggerate, this is a substantial difference. 
Unfortunately, the front-to-back ratio will 
not be nearly as good on skywave signals. 

It is worst on extremely close signals (under 
300 miles) and on strong broadcast stations 
whose signal apparently arrive from sev¬ 
eral directions at once. 

After final adjustment, touch up Ll-CI 
for lowest SWR. If the SWR is still too 
high, the input may be matched with an 
additional network, however, the SWR of 
the installation shown was 1.3:1 and this 
was not felt necessary. 

As described, the array only allows hvo 
primary directions. Although not tried, a 
second relay could be installed to short out j 
the 180“ phasing line which would give a 
bi-directional pattern broadside to the array. 
If an additional set of contacts were used 
to disconnect element 2, slightly more gain 
would probably be obtained (4 dB or so), 
but the effect of the floating element on 
tlie side nulls is not known. 

The array has been in use for over three 
months and the results have been very satis¬ 
factory. A similar array is planned for 75 
meters in the near future. . . . K8DOC 
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Hamafeur Acoustics 


Have you ever noticed, when copying an- 
otlier station, some types of signals seem to 
bounce around the operating room? And 
have you ever noticd in the background of a 
phone station you can hear lads yelling, 
doors slamming, telephones ringing and 
other miscellaneous noises? Sure you have, 
and naturally all of this makes for harder 
copying. It also stands to reason that if you 
can hear background noises in other stations 
they can hear background noises on your 
signal. To eliminate some of these headache 
factors, why not sound condition your shack? 
This can be done even if the station is in the 
living room, den or family room. But if you 
have your own little cubby-hole away from 
the cares of the world, such as the basement 
or attic, so much the better. 

Even though the term sound-conditioning 
was used, why can’t we say noise condition¬ 
ing? Isn’t it one and the same? Well, yes 
and no. Sound is usually defined as being a 
wavetrain or series of periodic pulses having 
a definite pitch, such as good copy from a 
CW station. Noise is usually defined as a 
series of non-periodic pulses having no 
definite pitch, such as QRN behind that CW 
or phone station. Some acoustic engineers 
break it down even a little further as, “Whats 
one man’s sound is another man’s noise.” So 
sound and noise are and are not the same. 

Assume that you are copying a nice clean 
phone station, with no background noise, 
atmospheric or otherwise, when all of a sud¬ 
den a plane flies overhead, or a heavy truck 
goes down the street. All at once you have 
noise that is both distracting and annoying. 
Just how does this noise get into the build¬ 
ing anyway? Simply stated, the air is set into 
motion by the object, the air in turn is 
pulsed against the sides of the building, and 
the walls, acting as a diaphragm, cause the 
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air inside the building to vibrate. What 
makes the noise so disturbing is that it does 
not die out instantly but is reflected from 
one object to another. For example, if the 
wave hits a plaster wall, 97% of it is re¬ 
flected. The reflection of noise or sound is 
known as reverberation. Every room or 
auditorium therefore has a reverberation 
time, which is the time necessary for the 
soimd level to drop 60 dB from the original 
sound level. This time is also dependent on 
the frequency of the signal, or sound. That’s 
why some of the signals you are trying to 
copy seem to bounce around the room. If 
the reverberation time is too long, new sounds 
and noises will be added to the old, causing 
a discordance. Hence, when a room is sound 
conditioned, it means that two basic things 
are being done. The reverberation time is 
being reduced to a predetermined value, 
and the reverberations are being absorbed 
as much as possible. Even a small room, 10 
feet by 12 feet, 8 feet high, has a maximum 
acceptable reverberation time. The optimum 
reverberation time for the same room will 
be different for speech and music. For a 

room of approximately 1,000 cubic feet the 
maximum reverberation time is 0,835 sec¬ 
onds. The optimum reverberation time for 
speech for the same room is 0.76 seconds. 
See Table 1. 

It was stated that a plaster wall reflects 
97% of the sound hitting it. This figure is the 
percent of acoustic reflectivity of this sur¬ 
face. So the opposite would be the acoustic 
absorptivity of the surface, and is known as 
the coeflBcient of sound absorption, and 
written as a decimal. In the case of the 

sabme ia a measure of the sound absorption of 
a surface. It is equivalent to a perfectly absorptive 
surface one^foot square, 
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Table I. Various room sizes and their optimum reverberation times for speech and music. The reverberation 
times are given in seconds; room size in cubic feet. 


Room 

Size 

Max. acceptable 
reverberation 

Optimum 

music 

Optimum 
speech & music 

Optimum 

speech 

1,000 

.835 

•835 

.817 

.76 

2.000 

.905 

.88 

.84 

.769 

5,000 

1.02 

.976 

.89 

.775 

10,000 

1.12 

1.07 

.93 

.78 


plaster wall the coefficient would be .03 
sabines.* Table 2 gives the coefficients of 
some of the more commonly found objects in 
the home. The figures given are for 512 Hz 
and are considered the average, since the co¬ 
efficient will vary with frequency. The lower 
the frequency, the lower the coefficient. The 
total number of sabines of a surface is the 
number of square feet times the coefficient. 
For items such as chairs and people it is not 
necessary to find the area, just multiply the 
number of units present by the coefficient. 
But if the chair is occupied, then subtract 
the coefficient of the chair from the co¬ 
efficient of the person. The reason being, that 
the time will be different for unoccupied 
and occupied rooms. The formula for finding 
the reverberation time is; 


Time 


.05 X Volume of room in cubic feet 

Sabines. 


and the number of sabines in this area would 
have to be added to the total of the wall. So 
in our problem, the reverberation time of 
the bare room is; 

T = .05 X 1,000/17.76 = 2.81 seconds 

This value as can be seen is far above the 
optimum value of .76 seconds. 

The next step then is to consider what is 
going to be placed in the room when it is 
furnished. Of course there will be the person 
operating the station, the transmitter, re¬ 
ceiver, and other gear, an operating desk, a 
chair, framed certificates, a rug, and curtains 
at the windows. By refering to Table 2 
again we can compute the additional absorp¬ 
tion of these items. 

One average male adult — 4.2 sabines 

8' by 10' lined rug (80 sq ft x .2) 16.0 sabines 


Let’s assume we want to sound condition 
the room mentioned above; 10' x 12' by 8' 
high. This gives 960 cubic feet (1,000 cubic 
feet for our purposes) in this example. Also 
we want the room designed for the optimum 
reverberation time for speech. First we have 
to find the basic reverberation time. Again 
let’s assume that the walls and ceiling are 
plaster board and the floor is varnished oak. 
There are two windows, closed, each 3' x 5' 
and a clo.sed door, painted pine, 3' X 614'. 
Using Table B for the coefficients we have: 

One 10'X 8'wall = 80sqffx.03 = 2.40 sabines 

Second lO'x 8'wall 2.40 sabines 

One I2'x 8'wall = 96 5q'ftx.03 = 2.88 sabines 

Second 12'x 8'wall 2,88 sabines 

Ceiling I2'x 10' " I20sqftx.03 = 3.60 sabines 
Floor I2'xl0' = I20sqffx.03= 3.60 sabines 

f 7.6 sabines 

Because the glass in the closed windows, 
and the wood in the closed door, have for all 
practical purposes the same coefficient as the 
plaster board walls, they will not have to be 
considered separately. If the windows or tlie 
door were open, their area would have to 
be figured and subtracted from the wall area 


Table 2. Absorption coefficients at 512 Hz of mate¬ 
rials commonly found in the home. 


18" brick wall, unpamted 

.032 

18" brick wall, painted 

.017 

Carpets, unlined 

.I-.2 

Carpets, lined 

.2-3 

Celotex, unperForated, thick 

.31 

Concrete 

.015 

Cork flooring slabsi glued down 

.08 

Cork tile 

.06 

Cretton cloth 

.15 

Drapes 

,5-1,0 

Glass, single thickness 

.027 

Battleship linoleum 

.03 

Marble 

.01 

Open window 

r.o 

Plaster on wood lath© 

.034 

Plaster on wire lathe 

.033 

Plaster board 

.03 

Wood, white pine, unpainted 

.06 

Wood, white pine, painted 

.03 

Oak flooring, varnished 

.03 

Human, average male adult 

4.2-4.7 

High school student 

3.5-3.8 

Average female adult 

2.3-2.5 

Upholstered seats, thick plush 

1.0-4.5 

Wooden chairs 

.I-.2 

Masonite, on 2" x 4" studs 16" o,c* 

.32 
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Operating desk, painted pine 
6'x3'x3' (consider it a box) 

zr 54 sq ft x .03 = 1.62 sabines 
One wooden chair, painted = .2 sabines 

One upholstered chair, average 
size seat = 3-0 sabines 

Radio gear, assume 12 sq ft of 
surface 12 sq ft x .01 = .12 sabines 

Two curtains, cretton, 6'x4'' draped 
and folded to cover entire window 
48 sq ft X .15 = 7.20 sabines 

32.34 sabines 

As with tlie gloss in the windows, we can 
disregard the framed certificates because of 
the coefficients. Now tlie room will have 
32.34 plus 17.76 .sabines or a total of 50.10 
sabines. The reverberation time wiU now he: 

T = .05 X 1,000/50.10 = 0.99 seconds 

This is still too long by .23 seconds from 
the optimum time of .76 seconds and still 
too high lor the ma.ximum reverbralion 
time. 

For all practical purposes though, we 
could stop here and say that the room is 
now correct. The reason is that the total 
area of the room is smiall and in the future 
things will l)e brought into the room, such 
as books, paper, and maybe an additional 
chair, but for tlie purpose of our example, 
let’s continue as if nothing more will be 
added to the room in the future. Then the 
additional sound absorliing material needed 



BaK—^wireless! 1 ! 


can be found by transpo.sing tlie formula to 
give: 

Absoiption needed — 0.5 V/T = 

.05 X 1,000/0.76 
— 65.78 sabines 

65.78 minus 50.10 equals 15.68 sabines 
needed in additional material. Let’s say we 
decided to u.se a wall covering to get the 
needed absorption, so to find the number of 
square feet to be covered: 

15.68/coeffiicient of material to be used. 

By using the table of coefficients and do¬ 
ing a little figuring we can see that it might 
become difficult. Suppose that plain celotex 
is decided upon then 15,68/.031 would give 
50.5 square feet tliat lias to be covered. Tliis 
is less than the square foot area of any of 
the walls or ceiling. We could cover just 
part of a wall, but the appearance would look 
odd. However, and again assuming, suppose 
that both windows are in one of the 10^ 
walls, then 80 square feet minus 30 square 
feet, both windows, give a remainder of 50 
square feet. This wall could be covered, dis¬ 
regarding the remainding half-foot of mate¬ 
rial needed. 

Another solution would be to change 
something already in the room, such as the 
curUiiiis, Instead of ii.sing cretton curtains, 
why not use drapes. By using material which 
is not too heavy, soriiething that might have 
a coefficient of 0,3, we get tlie following: 48 
square feet of curtains times .3 equals 14,4 
sabines. The room would now liave: 

17.76 sabines in basic room 

39..54 sabines from the furnishings 

57.30 sabines 

The reverberation time would now be: 

T = .05 X 1,000/57.30 = 0,87 seconds 

Then this gives a difference of only .11 sec¬ 
onds above the optimum time. This is assum¬ 
ing that the drapes are closed, covering the 
entire windows. If the drapes were made 
longer, from ceiling to floor, then this would 
cxirrect the time. By opening the drapes we 
now have a method of varying the amount 
of absorption and time, if it has to be done. 
The greater absorbency of the drapes will 
mask the absorbency of the walls and win¬ 
dows they cover to some extent. However, 
if the drapes are not tight against the walls 
and windows, some sound will get behind 
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them and be absorbed. So it is not necessary 
to subtract the area of the walls covered by 
the drapes. 

If you decide to sound condition the room 
as if it were a radio studio, tlien the opti¬ 
mum time changes. For a radio studio the 
most satisfactory time has been found to be 

«r 

about two-thirds the optimum time for 
speech. For a music recording .studio the 
time is about two-thirds of the optimum 
time for music. These figures only hold if 
the residual noise in tlie room does not ex¬ 
ceed 5 to 10 dB. 

If the shack is in the living room or den 
most of the needed absorption can be made 
up in drapes and upholstered furniture. The 
XYL will be more than glad to pick the.se 
items out for vou. When the station is in tiie 
attic it would be wise to remove the floor 
and install rock wool or fiber glass mats be¬ 
tween the joists. When reinstalling the floor 
get the joints butted together as tight as 
possible, or use tongue and groove flooring. 
It is surprising how much sound can get 
through cracks. If it is impractical to re¬ 
move the old flooring, install a false floor 
about two inches high with the mats beneath 
it. This will not efi^ect the coefiBcient of the 


floor, but it will help dampen any vibrations 
that the floor, acting as a diaphragm, would 
transmit to the ceiling below. As for the 
basement, the ceiling should be treated in a 
similar manner, installing fiber glass mats 
between the joists before covering with any 

actjustic tile. 

1 

Any noise carried through heating ducts 
between rooms, can be attenuated to a great 
degree by lining the inside of the ducts with 
a sound absorbing material. Use either fire¬ 
proof tile or fibergla.ss, held in place by glue 
or some form of staple, 

WTien buying any acoustic tile, make sure 
you get the coefficient niunber from the 
manufacturer’s literature. Also, try to get 
material which will not have to be painted 
later as this will reduce the coefficient by 
15%. This should have been taken into ac¬ 
count with the jilaster-board walls men¬ 
tioned in our example because the walls 
vvoidd have been painted at the time of 
construction, but it was not figmed for ease 
of computing. The 15% would not reach full 
value until about three coats of light weight 
water base paint has been applied, or two 
coats of heavy oil paint. 

. . . W3RZD 
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Jack Bruce WA6UVS 
Box 259, Route 3 
Carmel, California 


A Workbench Clutter Filter 


CluHered work bench? Try this surefire bench clutter filter 
designed by WA6UVS. 


Anyone who has ever breadboarded an 
electronic circuit knows well what a prodigi¬ 
ous mess this endeavor can spawn on the 
home workbench. Commonly this same bram- 
lily mess can become not only unsightly in 
appearance but also physically dangerous, 
as I am sure a good many people can testify. 
Described here is a simple device which will 
assist measurably in preventing a good part 
of the unpleasantness from ever develop¬ 
ing. 



Note that the individual input receptacle to each 
of the four ammeters is not shown on the photo¬ 
graph. The reason for this is that I did not recog¬ 
nize the desirability of this feature until after the 
photograph was taken. All ‘on’—'off' switches are 
turned 'on' by pushing the switches 'up'. All meter 
selector switches position by actuating toward the 
desired meter. 


Drawn on a sheet of paper as a sche¬ 
matic, a simple one-stage amplifier will ap¬ 
pear beguilingly simple, but once this sche¬ 
matic has been fleshed out into electronic 
bone and tissue on the breadboard, one be¬ 
gins to wonder where the simplicity went. 

The gadget outlined here represents an 
attempt to clean up a lot of loose odds 
and ends about the workbench and confine 
them to a handy panel assembly on tlie 
premises. Its development was promoted by 
various unpleasant encounters with almost 
every breadboard assembly I have ever 
built. 

The proverbial final straw was loaded 
aboard about a month ago. On that day I 
had an errand to perform, one of those 
itchy things dreamed up by the XYL. How¬ 
ever, .since “H” hour was some 45 minutes 
away I figmed this gave me just enough 
time, if I hurried, to run some tests on a 
group of 1619*s that happened to wash up 
on my personal beach. Out came the power 
supply, the filament transfonner, the volt¬ 
meter, 2 ammeters, an output transfonner 
and a speaker. These were all hurriedly 
arranged, each in its respective place and 
all nicely tied together with a bird's nest 
of hook-up wire. The last item of the array 
was the speaker wliich I intended to hook 
into the circuit with alligator cHps. With 
a glance at the clock to see how much 
time was left, I leaned over die workbench 
like a bullfighter over a bull and plunged 
home the two alligator clips, all the while 
keeping hah an eye on the clock. 

As it developed, half an eye was all I 
could muster some seconds later as I pushed 
a good part of the scrambled equipment 
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Pig. i. Wiring diagram of the workbench clutter filter. This gadget is handy and guaranteed to clean 
up your workbench! 


off my chest, struggled to my feet, cut all 
line switches, and thankfully staggered off 
about that errand. 1 don’t know into what 
part of that seemingly innocuous plethora of 
wire my alligator clips were slipped, but, 
certainly, it was not the voice coil of the 
output transformer. 

Later, having performed the errand for 
the XYL and in the process recovered a 
portion of my shaken nerve, the tests were 
continued toward a result which included 
not only tube curves but also a couple of 
charred filament wires, an abused ammeter 
and a throbbing elbow. The latter got that 
way from having richocheted from a B 
plus off the workbench shelf. 

These, then, were the conditions under 
which the Workbench Clutter Filter was 
conceived and built. 

The assembly consists of three separate 
parts. The first of these is the power sup¬ 
ply which is variable from approximately 0 
volts to 400 volts and is controlled by a 
small Varkic. Note that in order for this 
type of voltage control to be successful, 
either solid state rectifiers must be employed, 
as is done here, or a separate rectifier 
filament transformer must be used. The 
second part of the assembly is made up of 
five meters, four of which are dc types 
measuring from 1.5 mA to 500 mA; the 
fifth meter is an ac type covering two 


ranges, 0-15 Vac and 0-150 Vac. The latter 
range is used to monitor the ac line voltage 
or ac input voltage to the power supply. 
The third part of the assembly is made up 
of an audio output transformer and a speak¬ 
er. These latter components can be used 
separately or together as a unit depending 
on switching arrangements used. Three or 
more sets of leads should be fabricated for 
use with the assembly. These can be made 
from new material or from television cheater 
cords with the chassis ends hacked off and 
a pair of alligator clips soldered onto each 
set. These leads should all be marked for 
polarity, as should all meter and power plugs 
on the panel. (Use your XYL’s best crimson 
nail polish for this purpose and be assured 
of not forgetting.) 

Operation of the assembly is quite simple. 
To illustrate, let us return to the ‘shocking’ 
experiments which led to the conception of 
the assembly; the 1619 tube experiments. 
Plug a set of leads into the power supply, 
being careful to observe polarity. Connect 
one clip to the plate of the 1619 and the 
other to ground. Head plate current with 
the 0-100 mA meter. Plug another set of 
leads into the 0-15 mA meter. With a second 
power supply feeding through these leads 
screen current will be metered. 

The output transformer-speaker combina¬ 
tion can be used whenever trouble in the 
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final audio output stage of a receiver is 
suspected. This is accomplished by plugging 
a set of leads into P9, closing (pushing up) 
switch S8 and attaching the clips, one to the 
plate of the output tube and the other to 
B plus. If this test clears the trouble, next 
remove the leads from P9 and reinsert into 
PIO. Open svdtch S8. Break the speaker 
leads on the receiver being tested and clip 
the test leads on the secondary of the output 
transformer. These two tests will determine 
if either output transformer or speaker is 
at fault. 

The remaining portion of the panel assem¬ 
bly, the filament transformer, is self ex¬ 


planatory, serving only as a convenient 
source of filament voltage for tubes under 
test. As a precautionary measure, always 
remove test leads from the panel after an 
experiment has been run. It would be most 
easy to overlook a shorted pair of leads 
(clips together) and either bum out the 
main power supply or the filament trans¬ 
former. 

This about wraps it up. If your clutter 
filter contributes as much toward the con¬ 
tentment and well-being of your shack as 
it has mine, you may have to start a fight 
with the XYL to generate some excitement. 

. . . WA6UVS 


Table I. Parts list for 

Cl, C2, C3—20 ^F/450V electrolytics 

D—For 800 Vet transformer use suf¬ 
ficient number of diodes to produce 
a value of 1200 PIV in each leg plus 
one diode as a fudge factor. I used 
Sarkes-Tantian F*6 diodes in each leg. 

LI, L2—Whatever h available; I used I 
Henry units from old TV power sup¬ 
plies. 

PI thru P4 —Single I 10-volt female receptables 

used a$ individual Inputs to each 
of the meters. 

PS—Same as PI used as Input to any 
of the four ammeters, 

P6—Same as PI as B-pIus receptable. 

P7, P8—Double NO -volt female receptable; 

P7 is t2’Volt outlet and P8 is 6-volt 
outlet, 

P9| PlO—Double 110 volt female receptable; 

P9 is input into output transformer. 

PIO is input Into speaker* 

Rl~Meter multiplier resistor: select for 
particular meter used. 

R2—30k ohm, 10 watts. 

R3, R4, etc.—About 400 to 500K ohms across 

each rectifier diode. 


the clutter filter. 

Sl~SPST toggle switch. Meter multiplier, 

S2^—SPOT toggle switch. ACV meter 
selector, line voltage or auto-trans¬ 
former output voltage. 

S3, S5—DPDT toggle switch. Meter selector 
switch, 

SA —DPDT toggle switch. Meter branch 
selector switch. 

56— DPDT toggle switch. Inserts selected 
meter Into B-plus circuit, 

57— SPST toggle switch. B-pl us controL 

58— SPST toggle switch, Permits use of 
speaker without input transformer, 

Tl —Audio output transformer. 4,5k ohms 
to 3.2 ohms primary to secondary 
will probably prove most useful, 

T2, T3—^ Filament transformers, 6.3 volt, cur¬ 
rent rating as desired. 

T4 —800 VCT* 200 mA power transformer 
with at least one filament winding 
to power pilot light. 

T5—Variable Auto-transformer. I use a 
500-watt unit* 

Pilot Light—6.3 -volt or 12.6-volt to match the 

winding on T4, 


NEW! 
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DIGITAL AUTOMATIC I.C. KEYER 

O Portable Q Dot and dash memories Q IC's and transistors 
for best performance □ 50 V,A, reed relay □ Easy to use 
—two squeezes send **CQ" □ 6-60 WPM □ Precision double 
paddle—built in {provision for external paddle) □ Monitor- 
including speaker, tone and volume controls □ "lambimatic" 
—squeeze for alternate dot and dashes □ Send for free 
brochure 

OMEGA ELECTRONICS CO. SAn'd* ESof CALI F.^«^I2| 
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Thomas R, Yocom WA0OBJ 
1875 Country Club Drive 
Marion, Iowa S2302 


General Information 
About Amateur RTTY 


The number of radio amateurs using tele¬ 
printers on the air is increasing at a great 
rate. Each of these new amateurs is faced 
with many technical problems which must 
be solved. Some are fortunate enough to 
live near an already established amateur 
teleprinter station. For those not so fortunate, 
there has been a great need for down-to- 
earth information on the manner in which 
one goes about entering the ranks of the 
current operators. The comments here re¬ 
corded have been assembled to assist those 
amateurs who are in need of fundamental 
information and instructions. 

The information which follows is not in¬ 
tended to answer all of the questions that 
may arise. There are several publications 
available which go into the details of the 
teleprinter machines and how they operate. 
Interested amateurs should acquire these 
sources of information and read them care¬ 
fully. It is hoped that the information pre¬ 
sented herein will enable those who are 
interested to make better use of the existing 
publications. 


Types of machines 

There are many different t>'pes of tele¬ 
printer machines, manufactured by differ¬ 
ent companies. Many of the ones available 
to hams have been manufactured by the 
Teletype Corporation. For example, the 
models 12, 15, and 19 are frequently found 
in amateur circles. Many people who enter 
into RTTY select the model 19 because it 
offers flexibility at a reasonable cost. The 


ICCYODARO 

CONTACTS 


SCLCCTOR 
MAGNET 



Rg. I. With the local loop sh own here, the teletype 
operator can type on the keyboard and activate 
the printer for printing. 


flexibility results from the tape equipment 
which is an integral part of the model 19 
while the cost is moderate because of the 
machine’s age. (One can purchase a model 
19, pre-tested and shipped to the door, for 
approximately $150.00). Other models, such 
as the model 15, which does not include 
tape equipment, can be acquired for con¬ 
siderably less. On the other hand, for those 
who can afford the very finest, model 28 
machines are available. 

Tape equipment 

When we speak of *‘tape” we are referring 
to the 5-channel paper tape that can be 
used to store information for later use. In¬ 
formation can be placed into paper tape 
using a paper tape punch. The information 
is then saved until it is later read by a 
paper tape reader. The information con¬ 
tained on the tape can be alphabetic, nu¬ 
meric, and/or control. By control informa¬ 
tion, we mean information capable of per¬ 
forming such fimctions as ringing a signal 
bell, advancing the paper in the typer, or 
returning the typing unit to begin a new 
line. All of this information is stored on 
the tape in the form of punched holes which 
by their position and number indicate the 
particular character of interest. 

Tape equipment is popular in the RTTY 
field, because it enables one to prepare 
messages ahead of time and to send them 
automatically when desired. This is accom¬ 
plished by punching the messages into 
paper tape and then later reading them 
with a paper tape reader at a high speed 
(approximately 60 \^'pm). Many amateurs 
enjoy calling “CQ” by using tape equip¬ 
ment to send out the signals which, when 
received, generate the normal type of CQ 
format, i.e., CQ CQ CQ DE WA0OBJ 
K K K. The tape equipment thus represents 
a way of transmitting from a teleprinter 
machine without actually doing the typing 
at the time of transmission. 
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The model 19 

The model 19 can be thought of as hav¬ 
ing 6 essential parts; 

1— a model 15 page printer 

2— a keyboard capable of transmission to 
an outside circuit, a paper tape punch, 
or both simultaneously 

3— a paper tape punch 

4— a paper tape reader and transmitter 

5— a sturdy table containing power dis¬ 
tribution connectors 

6— a suitable dc power supply 

The above six parts, when properly con¬ 
nected, enable the operator to perform the 
following functions; 

1— receive incoming messages on the page 
printer 

2— prepare paper tapes while receiving in¬ 
coming messages 

3— prepare paper tapes while simultane¬ 
ously tiansmitting directly from the 
keyboard 

4— transmit from the keyboard to external 
circuits (while transmitting, the in¬ 
formation can be printed on the printer 
or can be transmitted “blind”) 

5— transmit from the paper tape reader 
(see #4) 

6— receive on the printer while transmit¬ 
ting with either the keyboard or tape 
transmitter. 

Function 6 is especially interesting for 
it enables one to operate in a simulcast 
mode. The discussion which follows will not 
be concerned with this mode of operation. 
Persons interested in exploring this type 
of operation should consult the more ad¬ 
vanced publications covering RTTY con¬ 
figurations. 

How the machines work 

The teleprinter is activated by releasing 
the printing mechanism. This is accomplished 
by de-energizing the selector magnets. In 
the model 19, the selector magnets are lo¬ 
cated on the left-hand side of the machine. 
With tlie printer motor running, the printer 
unit is maintained inactive as long as the 
printer magnets are energized. When cur¬ 
rent ceases to flow, the magnets release. If 
the current is interrupted according to the 
“teletv'pe code”, the printer wdll be activated 
and the appropriate character will be 
printed. The more detailed publications ex¬ 
plain the manner in which this is accom¬ 
plished. 


Tttfit ~~c 

. SERIES 

' X '■ RESISTOR 

1 ttttt 

TAPE TRANSMITTER 
CONTACTS 

Fig. 2. With this local loop arrangement, the printer 
will print from either the keyboard or the tape 
reader. 

The selector magnets can be wired in 
series or parallel. In general, they are wdred 
in parallel. The magnets are energized with 
direct current—60 mA being required for 
proper operation when wired in parallel. The 
model 19 is generally supplied with an ap¬ 
propriate power supply which will furnish 
the current necessary for the selector mag¬ 
nets and also the tape punch and tape read¬ 
er. The supply is in general capable of sup¬ 
plying 120 volts at 800 mA (1200 mA in¬ 
termittent) and may carry a Western Elec¬ 
tric identification of KS-5928. The resist¬ 
ance of the selector magnets is low and a 
.series current limiting resistor is required 
when using the 120 volt supply. Do not at- 
temp to operate the unit without the series 
resistor. The magnets will overheat in a few 
minutes time and will hum out shortly there- 
afterl A variable resistor is desirable so that 
the cuirent can be adjusted when the unit 
is periodically serviced, A suitable resistor 
would be a 2500 ohm unit rated at 20 watts. 

The selector magnets do not have to be 
operated with a high voltage dc supply. Low 
voltage supplies will work quite well and 
reduce the danger associated with the higher 
voltages. The main advantage of using high 
voltage is the self-cleaning of contacts which 
takes place due to the slight arcing. 

A local loop 

In teleprinter installations, a closed cir¬ 
cuit is referred to as a loop. Thus a “local 
loop” is a closed circuit which encompasses 
equipment in your local area, i.e., only your 
machine. A local loop could consist of a 
printer and a keyboard or a printer and a 
paper tape reader. To set up a local loop 
with your model 19, you will have to locate 
the leads connecting to the selector magnets, 
the keyboard, and the paper tape reader- 
transmitter, Details on how to locate these 
leads wall be presented later in our discus¬ 
sion. 

The inter-wiring required for successful 
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operation can be greatly simplified by tliink- 
ing of the units performing like the following 
components: 


Printer—an electromagnet which is normally 
energized 

Keyboard—a SPST switch which is normally 
closed 

Tape Reader-Transmitter—a SPST switch which 
is normally closed 


With the above understanding of the units, 
we can immediately wire a local loop con¬ 
taining the keyboard and printer. The loop 
would be a series circuit containing the fo 
lowing elements: 


1 — the keyboard SPST "switch" 

2— the printer's electromagnet 

3— a current control resistor 

4 — a source of direct current 


Such a circuit is shown in Fig.l. Since the 
keyboard “switch” is normally closed, a cur¬ 
rent will flow through the selector magnets 
keeping them energized with an amount of 
current governed by the setting of the current 
control resistor. When a kev on the keyboard 
is depressed, the normally closed contacts 
will be interrupted momentarily. This uill 
cause the selector magnet to de-energize 
and thus activate the printing mechaiii.sra. 
Note that the circuit is not simply opened 
and then closed again. The actual interrup¬ 
tion may consist of several openings and 
closing.s—the number and .spacing depend¬ 
ing upon the character being sent by the 
keyboard. A complete discussion of the “tele- 
ri'pe code” is presented in several of the 
detailed publications. 

With tills simple local loop, one can type 
on the keyboard and have the characters 
displayed on the printed page by the printer. 
Now observe that the tape transmitter is 
.simply another normally closed switch. If 
the above loop is opened and the tape tians- 
mitter inserted, we would have a new loop 
in which the printer could receive from either 
the keyboard or the tape transmitter. Just 
as depressing a key on the keyboard causes 
the circuit to be interrupted momentarily, 
so passing tape through the tape reader 
causes the same thing to happen. Such a 
loop is shown in Fig. 2. 



YELLOW 

GREEN 

RED 


Fig* 3. Color coding of fhe swifehing jacls found 
in the Model f9* With the plug inserted, connections 
are made to red and yelfow. 


CONVERTER 

‘switch* 


SELECTOR 

MAGNET 



Fig* 4. Installation of the RTTY converter In the local 
loop to energize the printer from received RTTY 
signals. 

Comments on unit wiring 

Altliough you will find several publications 
showing a wiling diagram for the model 19, 
thi.s does not imply that your model 19 will 
be wired exactly as shown in the diagram. 
At first this sounds as though it would pose 
great problems. However, a few minutes 
.spent exploring the machine \sith an ohmme- 
ter will pretty well idei^tify the necessary 
wires. 

In general, you will find two wires coming 
from the printer which are teiminated with 
phone plugs. One will be red and the other 
will be black. It is these \vire.s which von 
will want to examine wath an ohmmeter. 
Sometimes one is the keyboard while the 
other is the .selector magnet. Other times, 
the two centers of the plugs are the one unit 
while the two outsides are the other. You 

will have to study vonr machine to deter- 

* 

mine exactly l^pw it is connected. 

Switching jacks are provided for tiie phone 
plugs. Thege jacks are mounted in the model 
]9’.s table along with the various power con¬ 
nectors. Fig. 3 shows how the jacks are 
wired and color-coded. 

Assiuning that you are using the standard 
Western Electric KS-5928 power supply, the 
power connections are .straight-forward. On 
tlie back of the table, you will find various 
sockets that will accept only special keyed 
plugs. These plugs are contained on either 
the power supply unit or the printer. 

The power from the incoming line is sup¬ 
plied to the power supply by tlie toggle 
switch located under the table top (left 
hand side). This switch represents the main 
power switch for the entire teleprinter ma¬ 
chine. The printer’s motor is controlled by 
the “on-off” switch located on the front of 
the printer. Some units also have a switch 
to control the ac to the tape reader’s motor. 
If your machine does not have such a swteh 
one should be installed. 

Provision is made for mounting a switch 
in the box containing the general power 
switch mentioned above. If yoiir model 19 
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does not have the switch for controlling the 
tape reader’s motor, you will find that one 
wire comes into the switch box, loops around, 
and then goes back out. The new switch 
should be inserted in this loop. 

The “on-off’ switch mounted on the front 
of the tape reader-transmitter is not a pow¬ 
er switch controlling the ac drive motor. The 
switch is connected in series with a solenoid 
used to maintain the transmitter inactive. If 
vou lift off the cover of the transmitter, voii 
will find a large solenoid located near the 
front, on the left hand side of the unit. If 
this solenoid is energized, the motor will 
turn the vertical shaft and “read and trans¬ 
mit” the information contained on paper 
tape. Thus to send from tape, tw'o sources 
of power must be connected to the tape 
reader—the ac power to the motor and the 
dc to the control solenoid. The dc for this 
solenoid is distributed via the printer’s in¬ 
ter-unit switches (see next section). 

Inter-unit operation 

There are several modes of inter-unit 
operation possible witli the model 19. We 
indicated before that one must identify the 
leads coming from the keyboard and select¬ 
or magnet. We implied that they were di¬ 
rectly connected. Actually, there are switches 
installed in the.se lines. Yon will find three 
switches on the front of the printer. The 
one on the far right is the “on-off’ switch 
for the printer motor. The motor must be 
turned on to either receive with the printer 
or to transmit with the keyboard. It does 
not have to be on to punch tape (blind 
punching). Now observe the switch on the 
left hand side of the printer. This switch 
is connected in series and in parallel with 
the keyboard. In the “send” position the 
keyboard is connected to the out-going 
wires. In the receive position, the keyboard 
is shorted (bypassed). In the “break” posi¬ 
tion the keyboard circuit is opened. The re¬ 
maining switch, located slightly left of the 
printer motor power sw'itch, selects the mode 
of transmission that will take place from the 
keylioard. Thus, if in the “keyboard” posi¬ 
tion, transmission will take place from the 
keyboard to the outgoing lines. In the “key¬ 
board and tape” position, transmission goes 
to the outgoing line and the information 
being typed is simultaneously punched into 
paper tape. When placed in the “tape” po¬ 
sition, the keyboard will punch tape but 
will not transmit to the out-going line. It is 


in this mode of operation that the printer 
motor need not be running. 

We should now note some interactions 
which take place between the paper tape 
reader-transmitter and the above mentioned 
switches. If you want to send something, 
whether it be from tape or the keyboard, 
the “send-rec-break” switch must be in the 
“send” position. Furthermore, if you want 
to send from paper tape, the “keyboard- 
kbd/tape-tape” switch must be in the “kbd/- 
tape” or “tape” position. Also, when trans¬ 
mitting tape, remember to turn the “sole¬ 
noid switch” to “on”. Note: Some tape trans¬ 
mitters have other switches connected in 
series with the solenoid s\vitch. These in¬ 
clude .switches to stop transmission if there 
is no tape in the reader, etc. 

Radio teletype 

Up until now, we have concerned our¬ 
selves with the machines used to send and 
receive teletype. But we have not talked 
about applications involving anything other 
than a local loop. Certainly the fascination 
of typing on an over-sized typewriter will 
wear off quickly. Let us then pursue the 
reception of teletype signals and the manner 
in which they can be used to activate a 
teleprinter machine. 

You will recall that we said the printer 
was activated by interrupting the flow of 
current through the selector magnets. It then 
follows that if we could get the receiver to 
interrupt the flow of loop ciurent in step 
with the intelligence being received, we 


SELECTOR MAGNETS 
KEYBOARD (PARALLEL) 



Sf-■ local" SWITCH; CLOSED MANUALLY 
FOR LOCAL LOOP OPERATJON, NO. 

52- ’TRANSMIT*SWrTCHi CLOSED BY 

transmitter's switching cmcuiTS^ N.O, 

53- 'converters* SWJTCMi NX,, 

OPENED BY CONVERTER AS TELETYPE 
CODE IS RECEIVED 

Fig. 5- The "Mainlmer" frequency-shiff keying circuit 
described by K8DKC in the May 1965 issue of QST, 
The resistor Rs is adjusted for 60 mA through the 
selector magnets. 
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Fig. 6. The station setup used at WA0OBJ. 


would have a set-iip capable of receiving 
teletype signals and converting them into 
the printed word. If the teletype signals 
were transmitted in a make-and-break fash¬ 
ion, we could, for example, rectify the re¬ 
ceiver audio output and apply it to a nor¬ 
mally open relay (So long as the signal was 
present, the relay would be energized and 
tlie contact would be kept closed). Thus 
when the audio ceased, the relay would open 
the loop to the printer and de-energize the 
selector magnets and printing would take 
place. Such a circuit, although lacking many 
desirable characteristics, can and indeed is 
used bv some amateurs. 

In general two types of telet>fpe transmis¬ 
sion are employed by amateurs: frequency 
shift keying (fsk) and audio frequency shift 
keying (afsk). Frequency shift keying is ac¬ 
complished by adding and subtracting a 
small amount of capacitance at the cathode 
of the transmitter’s vfo. The addition and 
subtraction are done in step with the condi¬ 
tions existing in tire local loop. The addition 
or subtraction of capacitance to the catliode 
of the vfo causes it to shift its frequency 
of oscillation. Thus, if current is flowing 
through the selector magnets, one frequency 
is transmitted. If current is not flowing, the 
alternate frequency is transmitted. Thus the 
condition existing in the loop is constantly 
indicated by the frequency being trans¬ 
mitted. In audio shift keying, the same theo¬ 
ry applies except two audio notes are trans¬ 
mitted to indicate the conditions e,xi.sting in 
the loop. Tliis is accomplished by switching 
the transmitter’s audio input from one audio 
oscillator’s output to that of another. 

The devices used to convert the received 


teletype signal into pulses capable of operat¬ 
ing the printer magnets are called converters 
(jr terminal units. There are many different 
unit circuits available and the literature 
abounds with information about them. Some 
cnnyerters process the audio output of the 
receiver while others process the signal ex¬ 
isting in the if section of the receiver. The 
output of the converter amounts to a switch 
which is either open or closed. As soon as 
you recognize this fact, you should realize 
that the converter is very similar to the key¬ 
board or tape transmitter so far as its func¬ 
tion as a circuit element. Since the converter 
output is just another SPST switch, we can 
set up another series loop containing the 
converter’s “switch”, the selector magnets, 
the series limiting resistor, and a source of 
direct current. See Fig. 4. As the receiver’s 
output changes in step with the intelligence 
being transmitted, the converter’s “switch” 
will open and close and thus set up current 
changes in the receiving loop identical to 
those existing at the transmitting station. 

To keep the converter from responding to 
signals other than the one desired, it is 
equipped with various filters which are de¬ 
signed to reject the unwanted frequencies. 
A full discussion of converters and filters 
can be found in the existing detailed publi¬ 
cations. 

To summarize, transmitting involves con¬ 
verting the make-and-break in the local loop 
into either a shift in transmitter carrier fre- 
(luency or a change in the audio note trans¬ 
mitted. Receiving involves converting the 
change in the audio frequency received 
(audio type converters) into a make-and- 
break signal for the receiving loop. (Note 
that in receiving fsk the receiver’s bfo is 
turned on and beat with the incoming signal 
just as in receiving CW signals.) 

Shift circuits for FSK operation 

Various shift circuits are available and 
have been presented in the literature. One 
very flexible circuit is that called the “Main- 
liner” which was presented in the May 1965 
issue of QST in the article by Irvin Hoff. 
This circuit uses a small diode in a diode 
switching circuit to add or subtract the ca¬ 
pacitance to the vfo cathode. The circuit is 
sliown in Fig. 5. The model 19’s power supply 
can be used to power the circuit. 

The circuit’s operation centers around the 
voltage drops appearing across the various 
resistors. With tlie loop closed, a voltage of 
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A given polarity exists across the diode. 
Opening the loop (sending a character with 
the keyboard or tape) causes the polarity 
across the diode to reverse. As the polarity 
changes, the diode either conducts or does 
not conduct. Thus the diode either shorts 
the capacitance applied to the cathode to 
ground (thus connecting it into the circuit) 
or “disconnects” the capacitance by allow¬ 
ing the one lead to “float”. 

Station setups 

No doubt every amateur teletype station 
is set up differently. A typical set up is 
shown in Fig. 6. The author has used a simi¬ 


lar arrangement and has found it quite 
satisfactory. Once the basic principles are 
understood, one can design any configura¬ 
tion desired. 

Conclusion 

Although teleprinter machines may vary in 
detail, the basic principles are all the same. 
A basic understanding of the manner in 
which the machines operate, coupled with 
the electrical competence required for the 
general class license, should enable the in¬ 
terested amateur to install and successfully 
operate an amateur radio teletype station. 

WA0OBJ 



IN MOST CASES 

THIS IS THE 

ONLY 

REPLACEMENT PART 
YOU NEED FOR 
CCTV CAMERAS! 

DOMESTIC DISTRIBUTOR COST 
ON THESE TYPES $147.00 



■ ^^iba factory sealed, 
brand new, fully guaranteed- 
exactly as we sold till now... 


7038H...NOW! *29.50 
7735A...NOWI *34.50 

IN LOTS OF 5 
(lO% MORE IN LESSER 

quantities) 

Write for the GBC*s catalog — an encyclo¬ 
pedia of equipment in the CCTV field, ♦. ^ 



VIDICON TUBES 

Here are the Vidicon tubes used throughout as standard CCTV Cameras. 
Every CCTV Camera accepts these tubes without any modifications. 


ITEMS 

1 7038 

773SA 

■ GENERAL 

lor UmpobintiBl CatKoda 

i 


Vott^ rAC or DC; 

6 3r30?tV 

6 J-IOTIV 

Currant At S 3 Voitt 

OGA 

O.GA 

Direct tntAreiAcTrQda C4P4c»tancc 



Tarfet (o all other Clactrodaa 

4.6pV 

4 6pf 

' $:p«ctral Hexponia 

See curve 

See curve 

Focuting Method 

Magnetic 

Magrxetic 

1 Dellectlon Method 

Magnetic 

Magnetic 

Overall Length 

6 ZS'+OZS' 

6 25*2:0 25* 

Greatett Diamatar 

1 IS5'±0010'' 

1 125*-0 010* 

Opataiing Posttiory 

Any 

Any 

Baia 

Sataa Settee DHetrtr i yei 

Same as 7038 

■ MAXIMUM RATINGS 

(Abtolute-Maxi mum Valiwi) 

For Scanntd Area of 



Grid No. 4 and Grid No.3 VolUga 

750V miK. 

750V maw. 

Grid No. 2 Voltaga 

750V miK. 

750V max 

Grid Np. 1 VplUge 



Nesative Biaa Valk*e 

300V maw 

30DV mew 

Poedfvc Btas Value 

OV maa. 

OV max. 

fVah Haeter CathcHfe VoftaBe 



Heatcj' Negative with Respect to CaUujida 

J25V maw. 

125V maw 

Heatar Potirthre wlttn Reipect to Cathode 

lOV mai. 

lOV maw. 

Target iSignal Eiectrodaj Voltage 

lOOV f¥taw. 

lOOV max. 

Dark Current 

0.25^ mix. 

0.25/'rA max. 

Peak Target Current 

0.5S/iA max. 

D.55/iA tniBK. 

Faceplate 


(lluminatMin 

lOtOOOIa. maw. 

10.000 Iw. rnaw 

Temperattire 

71‘C maw. 

71 *C max 

■ TYPICAL OPERATION 

« 


For Scanned Area of 

Facepttt* Temperature of 3D*C»35'C 



Grid No 4 and Grid No. 3 Voltage 

250-300 V 

250-30OV 

Grid No. 2 Voltage 

300V 

300V 

Grid No. 1 Voltage for Picture Cutoff 

-45- lOOV 

-45- -ICMV 

Average “Gamma" 

0.65 

0 65 

Vitual Equivalent S/N Ralie fApprOi.' 

300;1 

300:1 

Win Peak to Peak Blank'ing Voitaga 



WheA Applied to Grid No. 1 

7SV 

75V 

When Appiied to Catfwde 

20V 

20V 

Ftefd Strength at Cefdor of Foouaing Cotl 

40 gausses 

40 gausses 

Field Strength of Adjustable Alignment Coal 

0—4 gauflses 

0 — 4 gausses 

Resolution at Canter 

600~900’TV lines 

600-900-TV Imes 

Maklmum Seneltivlty Oparatlon 



Faceplate Illumination 

10 Ik. 

1 lx. 

Target Voltage 

50-lOOV 

30-70V 

Dark Current 

OJZjiA 

02-4 

Signal Output Currefit 

OZSdA 

045|>A 

Averego Sawiaitlvlky Operetfon 



Faceplale fllumrnetion 

150 Iw. 

lOl'i. 

Target VolUga 

30-S0V 

20-40V 

Dark Current 

0.02nA 

002^iA 

Signal Output Current 

0.4^A 

02<iA 

NUnlmum Leg Oporatlen 



Faceplate Jlluminetiori 

500 tw 

50 Iw 

Target Voftage 

20-30V 

10-20V 

Dark Current 

0004,ttA 

0 004r*A ; 

Srgnel Output Current 

0.3)iA 

0^^ 



The only one complete source supplier in CCTV, 


(j4meiiica Coup. 


89 Franklin St, New York, N.Y. lOOH Phone: WOrth 6-5412 
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G. R. Allen KlEUJ 
74 Wells St. 

Westerly, Rhode Island 02891 


Computer Card Construction 


Using surplus compufer boards and sockets in homebrew construction. 


Printed circuits and miniature construc¬ 
tion techniques have been used for ham pro¬ 
jects for quite some time now; however, 
most hams who use these techniques fail 
to make full use of them by building their 
circuits on plug-in type computer cards. By 
utilizing these cards, the ham has at his 
finger tips instant inter-changeability, in¬ 
stant access for repair or replacement, and 
a means of including a temporary circuit 
in a piece of gear today for replacement 
tomorrow with a newer version. In addition, 
surplus computer cards are readily available 
and inexpensive. They provide cheap, con¬ 
venient, and even disposable bases on which 
transistorized and miniaturized gear may 
be constructed. 



Salvaged printed circuit boards and socket. 


Obtaining the cards and sockets 

If you are fortunate enough to be able 
to get to an electronic junkyard, such as 
those foimd in New York, Providence, and 
Boston, then you should have little trouble 
obtaining computer cards with sockets; in 
most cases sockets will have to be dissected 
from some small piece of computerized gear 
which might otherwise be unuseable. Vir¬ 
tually any type card and socket pair will 
do as long as they are mating. Most cards 
obtainable will be printed circuit boards with 
small components mounted on them. Some 
boards may be quite large and may contain 
octal type vacuum tubes. Again, the type 
of card isn’t too important as long as mating 
sockets are obtainable. However, it is advis¬ 
able to choose one type card and its mating 
socket as a standard so that full advantage 
may be taken of inter-changeability. If you 
are unable to obtain cards and sockets from 
a surplus supplier, than you may purchase 
them new from an industrial supplier at 
increased cost. One type of card is called 
a Vector Plugboard. This board and its mat¬ 
ing socket are available from most electronic 
supply houses. 

Building a Card Frame 

After obtaining the cards and sockets, the 
first step is to build a card frame. The 
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SOQCCT SmCING 
I* TO £■ CXC. 


CARO {PARTLY tHSERTED) 


SUPPORT BRKTS. 
(TO ELIMINATE 
WIGGLE AT TOP 
OF CARD) 


ATTACH ENOS OF 
BnKTS,TO ANY * 
SIZE END PtATE 


0 • WIDTH OF CARO PLUS SMALL FRACTX3N 
b • 1/4* 

G • SmCING OF CAROS 


ANY DESIRED NUMBER 
OF SOCKETS 


ANGLE BRKT MADE 
FROM THW ALUMINUM 


SUPPORT BRKT5, ARE 
MOUNTED 1/4” IN 
TOWARD CENTER 



Hg, I* Construcfton of a card frame to tiofd surplus computer cards and connectors. Although provision 
for only two cards is shown in th is drawing, almost any practical number of cards may be held in one frame. 


card frame consists of a series of sockets 
mounted on two metal strips. The computer 
cards when finished are plugged into the 
sockets in this frame. It is difficult to 
.specifically describe how to construct the 
card frame since you may wish to use one 
of a variety of cards and sockets. However, 
Fig. 1 shows a unit which can be used as 
a general pattern. 

The photograph shows the particular card 
frame which I built using sockets with 17 
connections and cards measuring 3" by 
Spacing between sockets was II 2 inches to 
allow room for bulky cards. Although the 
photograph shows a card frame with roopi 
for two cards, a frame may be constructed 
which may hold any number of cards. In 
some instances, the cards may wiggle notice¬ 
ably in the sockets. If this occurs, a pair 
of support brackets should be installed as 
shown in Fig. 1. Materials for my par¬ 
ticular card frame were obtained from sur¬ 
plus tuning units. 

Wiring the cards 

The first step before actually building a 
circuit on one of the cards is to unsolder 
and remove all components from the cards. 
After this is done, the card will be blank 
except for several metallic connecting strips. 
With a little forethought, it may be possible 
to utilize some of these strips, so before re¬ 
moving any strips, take some time and map 
out your project to best utilize existing 
wiring. Undoubtably, some of the metalUc 
strips win have to be removed before the 
cards can be used. To do this, carefully 
cut the foil strips to be removed about 1" 


above the printed connector. After cutting, 
the strips may be removed by using a knife 
and carefully peeling away the unwanted 
foil. 

To wire the cards, several precautions 
should be observed. First, when drilling use 
a drill with a slightly dulled point to avoid 
cracking the card. Second, avoid using too 
much heat when soldering the foil to prevent 
possible peeling. Lastly, leave quarter inch 
margins on the sides of the cards in case 
a support bracket is used. 

It is a good idea when using these tech¬ 
niques to make a trial sketch of the tentative 



The computer card frame used by KIEUJ, If trouble 
is experienced with loose and wiggling cards, use 
the support brackets shown in Fig. I. 
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Oscillaior card from a hybrid computer card trans> 
mitfer under construction by KIEUJ. 
parts placement before actually wiring the 
boards. By doing this, optimum parts place¬ 
ment can be obtained and a neat appearance 
will be the outcome. 

The photograph shows a sample circuit 

Golden Bear QSL Party 

During the time from 0500 GMT, Decem¬ 
ber 3 through 0200 GMT December 4, 1967, 
each person checking into the Golden Bear 
Amateur Radio Net will receive a certificate. 
In order to be eligible for the Golden Bear 
Net QSL Certificate, an operator must, dur¬ 
ing his check in contact period, provide the 
Net Control Station, the correct call, name, 
and mailing address of his station. The 
Net frequency is 3975 kHz, and chedc-ins 
will be accepted, with or without traffic, 
on LSB, AM, or CW. 

QSLs cards from stations who receive the 
confirmation certificate will be accepted 
with pleasure and will be placed in the 
hands of the Net Historian to be preserved 
with other records of this program. 

Baton Rouge, Louisiana 
QSO Party 

The first week in December—December 3 
through December 9—has been set aside by 
the Baton Rouge Amateur Radio Club to 
celebrate Baton Rouge's 150th year. The 
club will award a certificate to anyone mak¬ 
ing contact with a Baton Rouge Club mem¬ 
ber during this week. You may use any mode 
and any frequency. To receive your Ses- 
quicentennial Certificate, send a large, 
stamped, self-addressed envelope to Baton 
Rouge Amateur Radio Club, P, O. Box 53194, 
Baton Rouge, Louisiana 70805. But remem¬ 
ber, it must be a Club member only. 


wired on a surplus computer board. The 
circuit is the oscillator card taken from 
a hybrid computer card transmitter now un¬ 
der construction. If it seems like some of 
the parts are missing, it should be noted 
that the transistor, heat sink, and a few 
resistors are mounted on the other side of 
the card. 

The techniques described are not intended 
to be final techniques, but are presented 
only to provide an introduction to the use 
of computer cards as a base for the con¬ 
struction of most any type of gear. The 
hybrid computer card transmitter mentioned 
above will be described in a later article 
and will show how to mount tubes on com¬ 
puter cards. In addition, an article is being 
prepared which will describe a simple 10 
meter wallde talkie using computer card con¬ 
struction techniques. 

. . . KIEUJ 

Data Net 

There seems to be an above average 
amount of interest in the subject of Un¬ 
identified Flying Objects among radio ama¬ 
teurs. Data-Net grew out of just such an 
interest. The net members have a serious 
interest in UFOs and a desire to communi¬ 
cate with others on the subject. It is pre¬ 
sumed that there are a number of 73 readers 
who are similarly interested, but who are 
unaware of any organized activity, such as 
Data-Net. Of course, increased participation 
would multiply the effectiveness of Data- 
Net. The group initially convened about ten 
months ago. 

Data-Net is still quite .small, with some¬ 
thing over 50 who contribute in one way 
or another with enough regularity to be 
considered full members. The net meets 
weekly at 0300 GMT on Thursdays (8 PM 
Wed. PDT) at 14.315 MHz, either USB 
or CW. Other frequencies are mom'tored at 
selected times. Net Control is WB6RPL and 
anyone interested should write him for up- 
to-date operating information. Address let¬ 
ters to Michael M. Jaffe, 624 Farley St., 
Mountain View, California 94040. 

Data-Net operates with no dues of any 
kind. Contributions are entirely volimtary, 
and they go mainly to cover mailing costs, 
A report is published monthly and mailed 
to net members. It covers operating activities, 
news and views on UFOs, contributions by 
members, etc. 

. . . William H. Hunkins WA0KOM 
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Performers appreciate the 
Broadcast En^iu€er\^ skiU. He 
makes att important contribution 
to a sTTioothiy-produced progratn. 


HOWTO 





Get an Exciting Job “Inside” Radio or 
Television...as a Broadcast Engineer 


No college or high school diploma needed—just a Government 
FCC License. Here’s how you can prepare in your spare time 


1 00K1NG FOR A JOB With mofc moiiey and 
j more excitement? Become a Broadcast 
Engineers 

When you work at a radio or TV station, 
you’re where the action is* You’re in on news 
as it breaks. You hear new records before 
they’re released. You often know the behind- 
the-scenes stories of imponani events* You 
rub shoulders with famous people in show 
business, athletics and politics. And you may 
get to announce news or music and Income a 
local celebrity yourself. 

There arc deeper satisfactions too. In emer¬ 
gencies you help save fives and restore order. 
During the great power blackout of 1965, 
radio helped prevent widespread panic. 

Yes, broadcasting is exciting. And breaking 
into it is easier than you might imagine. Right 
now, there’s a desperate shortage of broad¬ 
cast engineers—a job that pays from $185 to 


"1 GIVE CLEVELAND INSTiTUTE CREDIT FOR 
MY GOVERNMENT 1ST CLASS FCC LICENSE,” 






Matt Stuezynski. sen¬ 
ior transmitter operator. 
Station WBOE. ^*Evcn 
I had only six 
of high school alge* 
bra, CIE^s AUTO-PRO- 
CRAMMED^ tessons 
make electronics theory 
and fundamentals easy. 
After coftipteting my CtE course, I took and 
passed the 1st Class FCC Exam, i now have a 
good job in studio operation, transmitting, proof 
of performance, equipment servicing. Believe me, 
CIE lives up lo its promises. I really enjoy my 
work and Vm on my way up.” 


$215 a week at big-city stations once you 
have a little experience under your belt. 

All You Need Is a License 

You don’t need an engineering degree to qual¬ 
ify. You don’t need a high school diploma. 
All you need is a Government 1st Class FCC 
License. If you have one, most stations will 
welcome you with open arms. In fact, Radio- 
Eiectronics magazine saysi ‘Tf you can’t get 
a good job with one...you’d starve to death 
in a candy Store.” 

For some men, getting an ,FCC License is 
easy* For others it’s hard. It depends on how 
much electronics you know when you take 
the licensing exam. 

Our specialty is making It easy.^For over 
30 years, we’ve been teaching men eiectronics 
in their homes. No lost income—no classes 
to attend. Yet our graduates learn their elec¬ 
tronics so well, 9 out of 10 pass the FCC 
exam. Without our training, two out of three 
men fail! For this reason we can back our 
license-preparation courses with our iron clad 
Warranty: Upon completion of your course, 
you must be able to pass the FCC exam,,*or 
your tuition will be refunded in full. 

What makes our course so good? For one 
thing, we use auto-programmed^ lessons. 
You build your knowledge of electronics the 
way you’d build a brick wall—one piece at a 
time. Each “piece" is small and easy to 
handle, And it rests securely on the pieces 
that came before it. It’s easy to learn this 
way, even if you once had trouble with your 
studies* 

And you get more personal attention than 
you mi^t in a busy classr4XJm. Your instruc¬ 
tor doesn’t merely correct and grade your 


Cleveland Institutee of Elecfcronics 

ilHiP B 1776 E. 1 7+h SIm DepK ST^I 8, Cleveland, Ohio 44114 


work—he analyzes your thinking to make sure 
you are staying "on (be right track.” Then he 
mails back your assignment the same day he 
received it so you can read his notes and 
corrections while everything is still fresh in 
your mind. 

These 2 Free Books 
May Change Vour Life 

If you itch for a better-paying, more inter¬ 
esting job, the two books we offer may have 
your answer. One teUs how to qualify for the 
many fabulous career opportunities in elec¬ 
tronics. The other tells how lo get your FCC 
License and break into broadcasting. Both 
are free. No obligation—jus! mail the coupon. 
It may be the turning point of your life, 

ENFIOLL UNDER NEW G.l, BILL ! 

All CtE courses are available under the 
I new G.L BiU. Jf you served on active duty 
since January 31, 1955, or are in service 
now* check box In coupon for G.l, Bilt 
information. 


Cleveland Institute of Electronics I 
1776 E. 17th St.. Cleveland, Ohio 44114 ] 

I Please serrd me without cost or obligation: • 

I 1. Your 40-pag& book ''How To Succeed In 
I Elactronics"’ describing job opportunities 
! in electronics today, including those In 
I broadcasting^ and how your courses can 
I prepare me for them. 

I 2, Your book on ”How To Get A Commer- 
I cial FCC License.” 


Name____ 

infM frind 

Address ___ 


City, 


State, 


.Zip, 


Occupation, 


Ase, 


DChech here for G.l. Bill Infornietlon 

Accredited Member N al tonal Home Study Council. 
A Leader Jn Electronics Training ...Since 19M 











































W. H. Paxton K&ZHO 
720 Glenandale Terrace 
Glendale, Calffornia 91206 


Station Accessory Control Unit 


Have you ever just leaned back and looked 
at your shack and then realized what a con¬ 
glomeration of stuff you have amassed and 
what a mess of wires are running all over 
the place? Or, has the wife mentioned it to 
you? Well, at this QTH the rig is stashed 
away in a bedroom and, as is the case with 
many of you I’m sure, it behooves us to keep 
things as shipshape as possible. After due 
con.sideration it appeared that the following 
items could be combined into a single cabi¬ 
net and I’m sure you can do the same with 
yourst 

SWR bridge 

Antenna .switch and low-pass filter 

Phone patch 

Audio compressor 

Speaker 

Plate or rf meter 

Now this will not be an electronic con¬ 
struction type article and we will assume you 
have equivalent type units that could be 
assembled, or disassembled as the case mav 
be, and put into a cabinet similar to this 
one. What we will try to do is to present 
some tricks of the trade, resulting from 
umpteen years of building everything from 


model airplanes, model railroads, magic il¬ 
lusions, photo equipment and numerous 
pieces of radio gear. So, before you give up 
and think that this is too hard a job for you, 
just read through and you will see that by 
taking things one at a time it is really not 
a ver\’ tough job at all. 

Chassis 

Cabinet and cha.ssis size were determined 
first by a desire to match my transceiver and 
linear and secondly by just how much .space 
would be required. Things worked out great 
with an inexpensive 3 x 10 x 14 aluminum 
chassis box from LMB. Now obviously, your 
components are not going to be exactly like 
mine, so the first thing to do is to gather 
them together, disassemble as necessary, and 
position them on the chassis taking into con¬ 
sideration best locations for incoming/out- 
going signals and front and rear panel acces¬ 
sibility. Study the basic wiring diagram 
(Fig, 1) and modify it to suit your particular 
needs. Basic arrangement of components is 
shown in Fig. 2. 

Now a word about some inexpensive spe¬ 
cial tools tliat make the difference lx't^veen a 
cussed job and a simple job. If you don’t 



Author's setup has station acessory control unit on the left which matches SR-150 and homebrew copy of 
30L-I linear. Antenna switch is at top left and SWR meter is at top right. SR-150 plate meter is at lower 
left end lower knobs are for phone patch and audio compressor controls. 
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have a chassis punch set and one of the Adel 
nibbler tools, bprrow, or better yet, buy ’era 
now and save yourself much grief in the fu¬ 
ture. Also, a small %-inch diameter rattaU 
file and a larger %-inch diameter wood rasp 
make repositioning holes in ahiminum a 
cinch. A medium-weight flat file, an adjust¬ 
able flycutter, and an assortment of drills 
will just about do the trick. 

SWR bridge 

Disassembly or assembly of the Heathkit 
SWR bridge is extremely simple and in.stalla- 
tion in tlie new chassis only requires fabrica¬ 
tion of an rf shield which is constructed from 
.032 aluminum. If you’ve never tried this 
before the following will make the job easy 
for you while referring to Fig. 2: 

1. Mark dimensions and bend-lines on 
ahiminum sheet. 

2. Drill ^-inch holes at intersection of 
bend lines and cut metal to shape. 

3. Use files to smooth edges and then 
steel wool both sides. 

4. Cut two wooden blocks % x 2% x 11^ 
inches to match bend lines. 

5. Place blocks on each side of metal and 
clamp together tightly, being careful 
to hold alignment with bend lines. 

6. Use rubber mallet to bend flanges. 

7. Position shield inside chassis and mark 
its outline on chassis. 

8. Drill screw holes in chassis and deburr 
holes with file or next larger size drill. 

9. Mark and drill holes in shield to 
match holes in chassis. 

10. Cut holes for coax fittings in chassis 
using %-inch punch, 

11. After drilling first %2 screw hole for 


coax fitting, insert the same diameter 
nail into that hole before drilling re¬ 
maining three holes to retain align¬ 
ment of screw holes. Use coax fittings 
as drill jig. 

12. Attach shield with 6-32 nuts and 
screws. 

Antenna switching unit and low-pass filter 

My antenna switch was assembled in a 
3x4x5 inch LMB box using SO-239 coax 
fittings and a heavy-duty surplus 5-po.sition 
rotary switch. In retrospect, the commercial 
Waters or Pic Polyswitches will do a better 
job and can be easily installed with a simple 
bracket. A Vi-inch shaft, a coupling and a 
feedthrough bushing on the front panel are 
all that are required. A Johnson low-pa.ss 
filter is connected to the SWR bridge with 
a 90-degree coax elbow and a Dow double¬ 
female coax fitting, and to the antenna 
switch with an elbow and a short piece of 
RG-8/U cable. 

Phone patch 

Adequate space is available for almost 
any of the commercial makes and if a meter 
is required it may be installed in lieu of the 
plate meter shown. 

Audio compressor 

This unit, homebrewed from the February, 
1963 QST, feeds through the phone patch 
to smooth down some of the excited voices 
and has an added in-out switch used for 
demon.stration purposes. This sometimes pro¬ 
vokes caustic comments from fellow hams 
who don’t dig compressors. 
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SWR BRIDGE BRKT 



Fig, 2. Construction details of the station control unit. With this construction, the unit matches th© 
author's other equipment as shown in the photograph. 


Front panel 

Because we are not having to worry about 
any frequency stability problems or extreme 
ruggeclness, a sheet of .040 soft or hard 
aluminum can be used. Dimensions as shown 
on Fig. 2 can be modified to suit your needs. 
Using safety glasses, the meter and speaker 
holes were cut on a drill press using a fly- 
cutter. A tip here is to go slowly and when 
half'Way through, .stop, remove the panel, 
clean it off carefully, and then finish the 
cutting from the opposite side. 


quires a Ja-inch hole to get started. Use flush 
screws for speaker attachment. 

Assembly 

Before assembling and wiring the unit, 
place the front panel agaimst the chassis and 
mark location of meter, switch, etc. holes on 
the chassis. The meter hole is cut out using 
the Adel nibbler. The other holes may have 
toi be enlarged using the 14-inch wood rasp. 
Panel vvill be finally attached to the chassis 
with the switch and potentiometer nuts. 


Speaker system 

It may not be hi-fidelity, hut it is possible 
to get acceptable audio from a foui' inch 
speaker if a good quality unit is purchased. 
For clearance, it will be necessary to pro- 
\ide a cutout in the chassis. This is easily 
done with the Adel nibbler w^hich onlv re- 


Escutcheon plate and trim strip 

The escutcheon plate for the speaker was 
cut on a jig saw from a piece of 14-inch 
basswood plywood purchased from a local 
hobby shop. Edges and front surface were 
sanded with decreasing grades of sandpaper 
betw’een three coats of lacquer sanding seal¬ 
er. This may also be purchased in small 
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quantities at hobby shops. Several coats of 
glossy black lacquer were applied and the 
finished article looks just like metal or plas¬ 
tic. Trim strips were cut to length from 
Vfe X % X 36-inch pine (hobby shop again) and 
finished in the same manner. The speaker 
grill cloth was cut to shape and glued to the 
back of the escutcheon plate. Chrome plated 
%-inch 2-56 Phillips head screws and nuts 
w’ere used to hold the plate and trim strips 
to the panel. 

Finishing front panel 

After the unit has been assembled and 
wired, the front panel is removed, gone over 
with steel wool or fine sandpaper and cleaned 
with a strong detergent before spray paint¬ 
ing. I used a dark grey spray enamel, apply¬ 
ing several coats. Let it dry overnight and 
then gently rub the surface with light weight 
steel wool. Clean with a soft dr>' cloth. 

Lettering is very simple nowadays thanks 
to the new dry transfer processes such as the 
Ami-Tron associates system which is adver¬ 
tised in 73 Magazine. A set of printed sheets 
containing common ham words is supplied 
and if an exact word is not found it is no 
trick to use individual letters to make up 
your own words. Several tips are in order 
here: (a) keep back-up tissue between trans¬ 
fer sheet and panel except for letter or word 
being transferred; (b) after transfer, use 
lighter fluid on cotton or Kleenex and light¬ 
ly wipe over words or letters to sharpen up 


edges: (c) letters are soluble in acetone or 
lacquer thinner so be careful what you use. 

Top cover 

Here you will find it most helpful if you 
can get access to a sheet metal shop and have 
them shear and bend the front and rear 
strips. In the interests of economy don’t 
overlook the high school or college metal 
shops where sometimes the instructors will 
be glad to let you do a simple job like this 
when you explain that it is a do-it-yourself 
project. 

The front and rear strips should be first 
folded over into U-shaped channels and then 
slipped onto the flat top piece. Use a rubber 
mallet to fasten the strips firmly to the top. 
Then the top is bent around a wooden form 
14-inches wide with a %-inch radius. Here 
again, the secret to a good bend is a good 
back-up block firmly fastened in place. 

The cover was carefully checked for fit, 
trimmed to length at the bottom and then 
given several coats of a light-grey spray 
enamel followed by two coats of clear spray 
varnish. A bottom cover plate was cut from 
,032 aluminmn and rubber feet were added 
as a final touch. 

PK metal screws, %-inch long were used 
to fasten the top cover to the sides of the 
chassis and to fasten the bottom plate. Now, 
by gosh, you have done it and are ready for 
a good housekeeping award from the wife. 

. . . K6ZHO 


Give "him” or “her” 
THE ALL-SEASON 



incomparable 


GREATEST VALUES EVER OFFERED 


The design, craftsmanship and 
technical excellence of Tel rex — 

"Beamed-Power” 
"Balanced-Pattern” Rotaries 



Also: Rotator-Selsyn-lndicator 
Systems, Inverted-V-Kits, 
"Baiuns," Towers, "Bertha" Masts, 
12-Conductor Control Cable 
and Co-ax. Send for PL68. 


have made them the standard of 
comparison throughout the world! 
Eve^ Telrex antenna model is 
engineered, precision machined, 
tuned and matched, then calibrated 
for easy and correct assembly at 
your site for repetition of our 
specifications without ‘cut and 
try' and endless experimentation. 


Communrcafion 

K Engineering 
I m Laboratories 


DECEMBER (967 


ASBURY PARK, K£W JERSEY 07712, U.S.A. 
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Earl Spencer K4FQU 

1413 Davis Drive 

Fort Myers, Florida 33901 


A True Parasitic Monitor 


A small simple transistorized CW Monitor which steals 
Its operating power from the transmitter's radiated signal 
with perfect reproduction. 


Are you an old timer who is so adept 
at CW that it is second nature to you If 
you are, then read no further since this 
article is not for you. If, however, you can¬ 
not work CW without listening to a side- 
tone monitor, then read on my friend. Per¬ 
haps this gadget will help to alleviate the 
situation a little. 

I have tried just about every conceivable 
type of CW Monitor which has been written 
up (and a lot which haven't), and they 
all leave a lot to be desired. Either the tone 
was not a good reproduction of the gen¬ 
erated signal or the oscillator was unstable, 
or the blocking diode was too small to pre¬ 
vent the accidental keying of the transmitter, 
or the battery was weak, if not dead, or, 
or and or. Something was always wrong. 

Thus, after six years of experimenting, I 
think that a rather simple and practical 
approach has been found; at least for a 
while. I don't pretend to be the first to 
think of this particular method since oscilla¬ 
tors are oscillators and everyone uses them. 
As for stealing rf power, I’m not the first 
to do that either, so here goes. 



Fig. I. Circuit diagram of the true parasitic moni¬ 
tor. The rf input is tapped directly onto the coaxial 
output connector of your SWR bridge. For power 
inputs over 250 watts, a small pickup probe may be 
used. 


This monitor, I believe, could be an ideal 
solution. It will monitor any mode of trans¬ 
mission. It will reproduce the character of 
your fist perfectly (including the flaws). 
It uses no batteries, and has no power sup¬ 
ply. It is simple, tiny, easy to build, and 
shouldn't cost over five dollars even without 
the aid of the j'unk box. However, if you 
have an old junked transistor radio around 
you are in business. 

The monitor steals its power from the 
radiated signal via the feed line, and, by 
rectifying the rf, produces its own dc to 
run the oscillator. Under these circumstances 
it only operates when a signal is present 
on the feed line; one reason for the ac¬ 
curate reproduction of your fist. The other 
reason being that it actually receives your 
transmitted signal. I know few amateurs 
today who don’t use an SWR bridge in the 
transmission line and the monitor gets its 
power supply, as well as its shelter, from 
this bridge. 

The input lead is tapped directly to the 
output connector on the SWR bridge. This 
method of direct tapping will work well 
with all power inputs up to about 250 watts. 
If higher power is contemplated, the pick-up 
will either have to be swamped, or a dif¬ 
ferent manner of pickup must be used. For 
high power a small loop in the vicinity of 
the sampler would probably suffice. 

The pick-up is apphed directly to the out¬ 
put connection of the sampler through a 
5k-ohm resistor (pot) which draws enough 
of a load, when rectified, to produce up to 
18 volts of dc. This is more than enough 
to operate the oscillator. All leads in the 
vicinity of the pick-up should be kept as 
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HEY! HOW ABOUT THAT 


S.W.R. BRIDGE 

• MODEL SWB-2 

• READS FORWARD AND 

REFLECTED POWER 
SIMULTANEOUSLY 

• “easy READ" METERS 

• USE FOR REFERENCE 

POWER METER 

• DUAL 100-MICR0AMP 

METER MOVEMENTS 

• LOW INSERTION LOSS 

• SIZE-5"X2"X2" 

$ 15.95 



THE BEST 
VALUE WE 
HAVE 
EVER 
OFFERED! 


SINCE 1933 


FAST SERVICE 


QUmENT E 



GOOD THROUGH 
2 METERS 


Phone CY 4*0464 
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1000 SOUTH BA5COM AVEKUE 

'Northern California's Most Complete Ham Store 


SAN JOSE, CALIFORNIA 
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short as possible and/or shielded (with the 
shield grounded) as this lashup can be a 
beautiful TVI generator. 

The circuit is small enough to be housed 
in the average bridge cabinet, and could 
even include the speaker if you wish. I 
chose to run a lead to the station speaker 
cabinet where I nested a small 2-inch 
speaker to prevent cluttering up the bridge 
cabinet. 

Potentiometer R1 is used to regulate the 
voltages and should be set with a VTVM 
prior to installing the transistor. Set the 
voltage at about 8 volts from the diode with 
the transmitter under full load. Fine ad¬ 
justments for best signal can be made later 
but this may prevent blowing a good transis¬ 
tor during construction. Eight to twelve volts 
will produce a good solid signal. However, 
anything from three to eighteen volts will 
operate the oscillator. Any rf and most af 
NPN transistors will work in the circuit and 
PNP's may be used by observing voltage 
polarities. The 2N217 was used because I 
had one available. 

Resistor R2 is used to control the pitch 
and also has some affect on the volume, 
A control for volimie could be inserted in 
the speaker lead, if desired, but the audio 


level can simply be pre-set with R1 and 
R2 and forgotten. Both pots interact so ad¬ 
justment of one necessitates the adjustment 
of the other. A headphone jack could also 
be inserted if you are an ear-muff man. 

The switch is used simply to shut off the 
monitor during voice transmissions as it can 
result in feedback if it is left on near the 
mike. The monitor will do a pretty fair 
job on voice; however, the fidelity leaves 
a lot to be desired as the monitor was de¬ 
signed mainly for CW and is a very modest 
circuit which will not lend itself well to 
speech reproduction. 

To use the monitor, simply fire up the 
transmitter and start keying. It is auto¬ 
matic, and once it has been tuned up will 
need no furtlier attention. The monitor is 
dead without the presence of rf at the pick¬ 
up. When used for CW, it will quickly show 
up the errors in your sending ability. Re¬ 
member that what you are hearing is the 
same signal tliat the other fellow is trying 
to copy. The monitor will operate at all 
frequencies and will not affect the SWR. 

Now sit back and enjoy working CW with 
no more battery problems and no more acci¬ 
dental keying of the rig, 

. . . K4FQU 
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Buy Yourself A New Toy For Christmas! 


CHECK THESE FEATURES: 

ir ALL TRANSISTORIZED. SELF POWERED. 

•k 13 SEMICONDUCTOR CIRCUIT. 
ir MILITARY GRADE EPOXY CIRCUIT BOARD. 
it RUGGED CONSTRUCTION. 
it REVOLUTIONARY TUNING INDICATOR, AS 
ACCURATE AS A SCOPE. 
it SINGLE CHANNEL AND NARROW SHIFT 
COPY. 

it ANTI-FADE AND DECISION CIRCUITRY. 
it SELECTIVE FILTERS TO MINIMIZE GARBLE 
DUE TO INTERFERENCE. 
it TWO CASCADE LIMITERS EMPLOYING DI¬ 
ODES AND TRANSISTORS. 

RT-WIRED AND TESTED $99.50 

I will ship in the 48 states freight 
free! Write to me for top trade- 
in allowance! 

Bill Hullquist K6LOS 

MISSION HAM 

ELECTRONICS 

3316 Main Street 
Riverside 3* Calffornfa 92501 
Phone 683^0523 (area code 114) 


COLLINS 

KWM-2 transceiver 
5I6F2 AC Pow/Sup 
MP-I DC Pow/Sup 
351 D-2 Mobile Mount 
32S3 transmitter 
75S3-B Receiver 

3I2B-4 SWR, Patch. Spfcr Watt meter 
30L-t Linear 

DRAKE 

TR-4 Transceiver 
AC-4 AC Pow/Sup 
DC-3 DC Pow/Sup 
MS-4 Speaker Cabinet 
M M K-3 Mobile Bracket 
R4B Receiver 
T4X T ra ns mi tier 
L-4 Linear w/tubes & P/S 
T-4 Receiter 

SW-4 Short Wave Receiver 
2-C Receiver 
2-NT CW Transmitter 
RV-4 Remote VFO 

SWAN 

250 6 meter Transceiver 
350 5 Band Transceiver 
500 5 Band Transceiver 
410 VRD 

406B Mobile VFO 

RC-2 TRUNK Remote Control Kit 

22 Dual VFO adapter 

405 Mars Oscillator 

I 17XC AC Pow/Sup 

14X DC Module Supply 

MARK II Linear w/tubes 


! MISSION HAM SUPPLIES 


j 3316 


Street, Riverside, Calif. 9250 


$ 1150.00 
153.00 
235.00 
120.00 
795.00 
725.00 
195.00 
520.00 


$ 599.95 

99.95 
[49.95 

19.95 

6.95 
430.00 

399.95 
695.00 

299.95 
289.00 
229.00 
129.00 

99.95 


325.00 

420.00 

495.00 

95.00 

75.00 

25.00 

25.00 

45.00 

95.00 

65.00 

630.00 


ORDER 
TQDA Y 


1 


□ SHIP ONE “STONER” RT-I CONVERTER: 

□ Send spec sheet an BTf Unedr. 


I L] quote Trade dNowance for my 
I Q Please send latest HAM ffyer. 




Q Put me on your mailing list, 

N^me .....—...... CdlJ 

(please print) 

Address.... 

City -------- Stata .. Zip 

(Calif, orders add 4% tax) 


PI N Bi-a I d -t-MpAi 
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LINEAR 

AMPLIFIFER 


2 KW PEP SSB—[000 DC Watts CW-AM-RTTY, 2t im¬ 
portant advanced features* New HD tank gives more out¬ 
put, especially on 10 meters* 65 Watts will drive to full 
output* 220/1(5 VAC operation. Write for list of features. 

Complete with Eimac 3-IOOOZ $795Q0 





SERVICE TESTED EQUIPMENT 

FREIGHT FREE WITH CASH REMITTANCE IN CONTINENTAL USA 


COLLINS 



5I6F2 P/S 
75A4 (no 10 

M 

$110.00 

band) 

75S-1 rcvr 


239.00 

w/noise bl 

nkr 

369.00 

R388 (5IJ3) 


425.00 

CLEGG 

PC-6 


$129.00 

Thor-6 w/AC 

P/S 

199.00 

22'er iccvr 


199.00 

66'er xcvr 


179.00 

99’er xcvr 


89.00 

Zeus {brand 

new) 

495.00 

DRAKE 

T-4 reciter 


$219.00 

2B rcvr 


179.00 

EDDYSTONE 


680X 


$[79.00 

EICO 

753 xcvr 


$[ 19.00 


751 AC P/S 59.00 

eONSET 

G'AAB mob rcvr $ 39.00 
e-76 xcvr 129.00 

G-77 mob. xmtr 49,00 
G-7M mob. xmtr 69.00 
GSB-lOO xmtr 169.00 

SSB.20i linear 169.00 

500-watt linear 99,00 

Comm II, 6 mtr 79.00 

Comm III, 6 mtr 99.00 

HALLICRAFTERS 

S-40 B rcvr $ 49.00 

SX-99 rcvr 65.00 

SX140 rcvr 49.00 

HAMHARLUND 

HQ I45XC rcvr 5169.00 
HQ 150 rcvr 139.00 

HQ-160 rcvr 165.00 

HQ-I70C rcvr 189.00 

hQ-) 70A rcvr 249.00 

HX-SO xmtr 5239,00 

SP-600-JX rcvr 229.00 


I will ship in the 48 stgtes freight 
free! Write to me for top trade- 
in allowance! 


Bill Hullquist K6LOS 

MISSION HAM 


ELECTRONICS 


3316 Main Street 
Riverside 3, California 92501 
Phone 683*0523 (area code T14) 


HCIO SSB Slicer 49.00 


HEATH 


Two^er 

$ 39.00 

DX-3S xmtr 

19.00 

DX-40 xmtr 

39.00 

HA-20 6 mtr lln. 

95.00 

HR-10 rcvr 

65.00 

HR-20 rcvr 

89.00 

MT-] xmtr 

39.00 

HG-IO VFO 

24.00 

HP-20 P/S 

25.00 

MP^I P/S 

19.00 

HA-14 mob. lin. 

S9.00 

HP-14 mob. P/S 

69.00 

HW-12 75 mtr 


SSB xcvr 

89.00 

HW-I2A 


SSB xcvr 

109.00 

HW-32 20 mtr 


SSB xcvr 

99.00 

HA-iO Warrior tin 

159.00 

SB-200 lin. 

209.00 

SB-400 xmtr 

289.00 

JOHNSON 


Navigator xmtr 

$ 69.00 

Ranger 

79.00 


LAFAYETTE 

HE-45A 6 mtr xcvr 5 59,00 
HE-45B 6 rntr xcvr 69.00 


NATIONAL 

NC-60 rcvr $ 39.00 

NC-98 rcvr 59.00 

NC-270 rcvr 119.00 

SONAR 

40 mtr xcvr 5 99.00 

DC P/S for same 49.00 


SWAN 

SW-120 20 mtr xcvr $119,00 
SW-175 75 mtr xcvr 129.00 
600 VOC P/S 
for same 49.00 


SIDEBAND 

ENGINEERS 

5B-2 LA lln $199.00 

SB-3 DCP lin P/S 189.00 
SB 34 xcvr 299.00 
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MISSION HAM ELECTRONICS 


3316 Main Street, Riverside. Calif. 92501 
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SHIP ONE "STONER" RT-I CONVERTER: 
Send spec sheet on BTI Linear* 

QUOTE Trade allowance for my____ 

“ Please send latest HAM flyer. 

□ Put me on your mailing list* 


Name 


Gail __ 


(please pr(nt) 


Address 
City_ 


State 


(Calif, orders add 4% tax) 
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Johfi X Schul+T W2EEY 

40 Rossie Street 

MystiCi Conecticut 06355 


Mini-SWR Bridge 


A no-holes, no-chassis construction tor a simple SWR 
bridge that is usetui for a number of tune-up applications. 


Most SWR meters today are of the coupled 
variety which can be left in a transmission 
line while a transmitter is operated at full 
power. However, for a number of prolonged 
tune-up operations, involving antenna match¬ 
ing systems, for instance, such couplers have 
several disadvantages. 

On 160 and 80 meters, especially, a rea¬ 
sonable amount of power is necessary to 
produce full deflection—up to 100 watts 
with some configurations. With a very low- 
powered transmitter, making adjustments at 
this power level certainly may damage the 
output tube or tank-circuit components with 
a high SWR. This will not be the case with 
higher-powered circuits but, in any case, a 
signal strong enough to cause needless QRM 
will be radiated. 

Another disadvantage of the coupled SWR 
meter, if it is home constructed, is that it 
must be carefully calibrated since its re- 



Rg. I. SWR Bridge Circuit. See text for values of 
Rii R» and R 3 . R, and R^ may be any matched value 
from 10 h to 47 k. Di and are IN34, INS4, or 
similar types. All capacitors are disc ceramic, .005 
MF. lOOV. 


sponse is very dependent upon the mechani¬ 
cal configuration of the coupling circuit. This 
is unlike the bridge-type SWR meter (de¬ 
scribed in this article) where a standard 
SWR curve may be used with a good degree 
of accuracy. 

The above factors, plus tlie fact that I 
didn’t need an SWR meter continuously in 
the transmission line, led me to construct 
the little resistance type SWR. bridge shown 
in the photograph. It is just about as simple 
and inexpensive a unit as can possible be 
built. 

Construction 

Two SO-239 coax chassis connectors are 
joined back to back by two IJ* inch threaded 
hex spacers. The two four-lug terminal strips 
are mounted at the ends of one of the spac¬ 
ers. The wiring of diodes and Do as shown 
in Fig. 1, should be such that the incidental 
voltage-measuring point appears on the 
terminal strip mounted on the “input” SO- 
239 connector, in order to avoid confusion 
in measurement. Short leads, of course, 
should be used but hardly anydiing else is 
possible with only Hi inches between con¬ 
nectors. 

Some attention must be paid to the com¬ 
ponents used if accurate readings are to be 
obtained. Resistor Rg must closely match the 
impedance of the coaxial line used (52 or 
75 ohms). For 52-ohm lines, a suitable re- 
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sistor (within ^ to 1 ohm) can usually be 
found from a group of standard 10 % toler¬ 
ance, 47-ohm resistors; and for 75-ohm lines, 
from a group of 68 -ohm resistors. Resistors 
and Ro can have any value from about 
30 to 100 ohms, but it is important that they 
are as closely matched as possible. One trick 
which may be used to affect very small 
resistance changes is to file “V” notches in 
a composition resistor to raise its resistance. 
Two-watt units are suggested for these re¬ 
sistors because of their longer-term stability 
and endurance in case too much input power 
is applied. 

Resistors R 4 and Rg serve as linearizing 
resistors so that almost any meter with a 
basic movement of 1 mA or less can be used 
as an indicator. The lower dc voltage ranges 
on almost any VOM will work fine. These 
resistors as well as diodes Dj and D 2 should 
be checked to see that they match reason¬ 
ably well (the resistors within a few precent 
and the diodes within a few percent for 
their forward and reverse resistance read¬ 
ings). 

Calibration 

There are really no adjustments that can 
be made to the bridge, and calibration 
really cohsists of checking the balance. Fig. 2 
is the dc circuit of the bridge (a simple 



Fig. 2. Simplified diagram of SWR Bridge. rep¬ 
resents incident voltage and V 2 the reflected voltage. 


O K)20304050e0 7DB0 90IOO 

I-- 1 I I I I I I I I I 

O L2 L5 L8 3^ 4^ 5.7 O 

Fig* 3, SWR values for selecfed reflected vofiage 
readings falten as % of incident voltege reading. 

Wheatstone bridge with resistance arms). 
If the balance of the bridge is good, V 2 
should be the same when points Rx are 
opened or shorted so long as Vj is held con¬ 
stant. This can be checked on the actual 
bridge by applying an input at the highest 
frequency of interest (6 or 10 meters), short- 
J 2 . and checking that incident and re¬ 
flecting voltages are the same. The same is 
done with J 2 open. If the voltages are not 
equal, the difference can be taken as an in¬ 
dication of how accurate the SWR readings 
will be. If the difference is too great, Rj or 
Ra will have to be changed for a better match 
or the mounting of the components changed 
to reduce stray couplings. 

A further check is to connect a known 52 
or 75 ohm resistor across Jg. The reflected 
voltage should, of course, read zero. 

Operation 

As noted in Fig. 2 the actual SWR is a 
simple function of the incident and reflected 
voltage readings. Fig. 3 presents this func¬ 
tion in graphical form. The incident voltage 
is simply adjusted for some convenient value, 
say 10 volts reading on the dc scale of a 
VOM (possible with most SSB transmitters 
by adjusting the carrier balance control with 
no audio input). The reflected voltage is 
then read as a percentage of the incident 
voltage and the SWR found from Fig. 3. 
The input power required to operate the 
bridge is essentially independent of frequen¬ 
cy, being about 1-2 watts maximum. 

It should be remembered that such a bridge 
can measure only the resistive portion of an 
irnpedance. When using it to adjust a circuit, 
if a SWR minimum null but not a zero read¬ 
ing for reflected voltage can be obtained, 
it indicates some reactive component must 
still be present. 

. . . W2EEY 
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WRITE FOR 
TELREX PL 68 


TELREX (Patd.y “BALUN*' FED ** INVERTED-V " ANTENNA KITS 
EASY-TO-INSTALL, HI-PERFORMANCE LOW-FREOUENCY ANTENNAS 

"Mono" Bands from $23.95-Also ‘Trapped" 2 and 3 Band Kits. 

3, 4 or 5 Band "Conical-Inverted-V" Antennas from $52.95 
3, 4 or 5 Band, 5 to 10 DB—"EmpiricaJ—I.V.—Logs"—5.A.S.E. 

TELREX COMMUNICATION ENGINEERING LABORATORIES-ASBURY PARK, N. J. 07712 


Mfd. under 
Telrex Pat. 
2,576,929 
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Kayla Bloom W0HJL 
Dublin, N ew Hampshire 03444 


Yes, Old Timer, There is a Sanfa Claus 


’Twas the night before Christmas, and 
all through the house . , . you’ve all heard 
that one before. Well, on this particular 
Christmas Eve, the old timer walked into 
his ham shack and looked around. The shack 
was a reasonably large room, but it was 
filled uHth old racks of home-brew equip¬ 
ment. All of vintage years, which really 
didn’t make it any better. An accumulation 
of parts was scattered about, and half-built 
projects were on every available work space. 
He heaved a great, weary sigh, and cleared 
away a space on the old desk which was 
scarred from years of use. He sat down, 
pulled out a sheet of paper and began to 
write. 

“Deal* Santa,” he began, 

“Tm an old man. I’ve been a ham for 
almost sixty years. I was one of the first 
to be licensed when the government took 
over, but I was busy experimenting long 
before that. I have always been proud that 
I built everything in the shack and it 
worked fine. All the young hams used to 
come to me to learn how to make things, 
and they all thought I was something pretty 
special. 

“But, you know, Santa, I’m old and I’m 
tired. My hands aren’t as steady as they 
used to be, so I can’t hold a soldering iron 
very well any more. And, since my eyes 
began to fail, I don’t read much and haven’t 
kept up unth all the new-fangled technical 
ideas like I used to. All the magazines keep 
writing about the new SSB rigs and how 
you can build them, but they all use the 
new transistor circuits, and I just haven't 
kept up and I don’t know what they’re talk¬ 
ing about. 

“Like I said. I’m getting old. All my 
old friends are on sideband and won’t talk 
to me on .AM. Well, let me teU vou, this 
gets kinda lonely. I’d sure like to be able to 
join them on the air again, but I just don’t 
have the money to buy one of those fancy 
rigs. 

“What I’m getting at, Santa, is this. If 
you could .see your way clear to bring me a 
SSB rig, you would make my last days real 
happy. 

“Now, I don’t want you to get the idea 


that I’m asking for anything special, but 
I hear that the Gollings X-line is about 
the best SSB equipment you can get. So, 
if you could manage that. I’d sure be a 
happy man. I really need something which 
won’t break down on me in no time. They 
have a real pretty console model with a 
desk and all. As vou can see, this old desk 
is about ready for retirement and it would 
be nice to have something nice and new 
for a change, 

“There is another thing you could do for 
me, if you could. A.s I may have mentioned 
before, I’m an old man. It is pretty hard 
for me to work on antennas these days. 
Antennas are pretty important and all I 
have are some old dipoles which have taken 
a beating through the years. If you could 
arrange to bring me a good, sturdy, taU, 
tower .... with separate beams for the 
HF bands, and maybe something for 40 and 
80, well, that would really set me up in 
fine shape. 

“I don’t know how much influence you 
have, Santa, but if it wouldn’t be asking 
too much, I wonder if you could do some¬ 
thing to get rid of some of the QRM, It 
sure isn’t like it was in the old days. Heck, 
years ago, we used to be able to find big 
empty places on the bands and not be 
bothered with QRM. Now it seems like e\’’ery 
plate you want to operate, you don’t have 
a clear spot to call CQ. They began letting 
everyone in on ham radio and all the old 
timers are left out in the cold. Let me tell 
you what I mean. 

“A few years back, they decided to make 
some changes in the licensing laws and put 
in what thev call a Novice Class license. 
Now, I figure anybody who hasn’t got the 
brains to get a ‘real* license, has no business 
taking up .space on the bands. ’Course I 
haven’t worked much CW in a long time 
(I said my hands weren’t too steady now) 
but they really make a lot of QRM and 
don’t say anything. There isn’t a one who 
can send with a good fist that I can copy. 
Why should all those kids take up space 
on the band? I’d sure be a happy man if 
you could arrange to get the Novices off 
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the air. 

“Then there are the nets. All kinds of 
nets. Nuts is a better word for them. They 
take up valuable space on the bands send¬ 
ing out such trash as “having a good time 
at the fair. Be home Friday’ and stuff like 
that. They give the excuse that this gives 
them practice so they can be ready in the 
case of an emergency. Now, you know as 
well as I do that you don't need practice 
to be ready in an emergency. All they do 
is cause more QRM. If you could do some¬ 
thing to free all those traffic nets, it would 
be the greatest thing ever to happen to 
ham radio. 

“Oh, yes, I nearly forgot. All this non¬ 
sense with working DX! That is the most 
ridiculous thing I ever heard of. If you 
could just listen in to one of those DX 
pile-ups, it would make you wonder what 
was going on. Give me a good old fashioned 
rag chew every time. But these days it is 
hard to find anyone to rag-chew with who 
can talk about the old days. Anyhow, how 
about stopping all the expeditions and get¬ 
ting things back to normal? 

“So long as I’m going to go on SSB, and 
since everyone says AM is obsolete, you 
might as well clear out all the AM opera¬ 
tion too. And, while you are about it, I 
don’t see too much point in keeping CW, 
either. Seems as if with all the new ideas 
in radio, there isn’t much need to keep up 
with CW. Just look at all the space they 
take up that could be used for SSB. 

“Well, I guess that about wraps it up 

.no, there is another thing that gets 

me. How about all this certificate thing? 
Some hams just spend all day on tlie air 
looking for new pieces of wall paper. They 
don’t contribute anything to ham radio. If 
you could just get rid of them things would 
be fine. And the whole idea of weekends 
being taken up with contests is another sore 
point with me. Why, a fellow gets on the 
air on a weekend and every contact he makes 
hands him a number. I just can’t figure 
why all that was started in the first place. 
Just a bunch of darned fools staying up all 
night trying to compete. Those weekends 
are terrible. A man can’t find a good contact 
anymore. 

'T guess that is all, Santa. Nope, there 
is one thing I nearly forgot. Women! The 
day they gave a ham license to a woman 
was the worst thing they could have done. 
All those YLs sould like a bunch of chip¬ 


munks and you can’t understand a thing 
they say. Seems to me they ought to all 
be in the kitchen tending to business. The 
best thing you can do for ham radio is to 
get all those women off the air. 

“Well, Santa, I guess this is a pretty 
big order, but it sure would make an old 
man happy if you could fix this all up for 
me. 

73, 

An Old Timer” 

The old timer put down his pen, left his 
letter in a prominent place and headed out 
of the shack to his bedroom. Soon he was 
asleep, dreaming of his new rig and the 
new world of ham radio. Others may have 
had visions of sugar plums, but he had 
visions of QRM-free contacts on his new rig. 

Christmas day dawned clear and cold. 
The old timer awakened slowly. The bed 
was warm and the room was cold, so he 
staved beneath the blanket for a while. Sud- 
denly he remembered his letter of the night 
before, and, like a child, he sprang out of 
bed and ran for the ham shack. There his 
eyes greeted the new world of ham radio. 
All the racks were gone. The old desk had 
been replaced by a lovely console with the 
Gollings X-line. He dashed forward and 
threw on the filament switches. Wait, . . . 
how about the antennas? He ran to the 
window and looked out onto the snowy 
ground. Sure enough, there was his new 
tower reaching to the sky. Looking up, he 
saw beautiful stacked 10-15- and 20-meter 
beams, along with a rotatable 40 meter dipole 
and an inverted vee for 80. 

In nearly uncontrolled joy, he dashed back 
to the rig and began tuning 20 meters. 
From one end of the band to the other, 
he heard only atmospheric noise at S 1. 
Switching from 20 to 15 then 10, he found 
the same conditions. “Must have been a 
good blackout”, he thought, “But, I’ll find 
the old gang on 40”. A check on 40 
brought the same results. “Well, there will 
always be the gang on 3999” he muttered 
as he quickly switched to the other antenna. 
3999 had a bit of interference from NSS, 
but the ham band was silent. 

There on the desk was the last page of 
his letter to Santa. There was a note at 
the bottom saying, “Dear old timer, I have 
brought you everything you asked for. I 
hope you have a Merry Christmas with your 
new rig”. It was signed, “Santa Claus”. 

. . . W0HJL 
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The perfect Christmas present for a ham Is the gift he'd pick for himself—a sub¬ 
scription to his favorite ham magazine, 73 , This is the gift that will bring pleasure 
all year and even longer. You'll like the special price, too, of only $5 for 14 
months for the first subscription and $4.00 for additional 14-month subscriptions. 
The newsstand price for 14 copies of 73 is $8.40, so you can save up to $4.40. 
That also means that the copies of 73 cost only 32c apiece instead of 60c. Don't 
forget: 

$5 for 14 months of 73 

(for the first subscription) 

$4 for 14 months of 73 
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We'll send an attractive individually-signed gift card to arrive just before Christ' 
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BOOKS FOR CHRISTMAS 


VHF ANTENNAS 

This handbook by K5JKX is 
a complete collection of in¬ 
formation about VHF and 
UHF antennas, with design 
hints, construction and 
theory. If you*ve been won¬ 
dering what array you need, 
th Is book will give you 
enough background to make 
the right decision. S2 


73 USEFUL 

TRANSISTOR CIRCUITS 

ff you've been looking for 
a transistor circuit to do a 
special job, chances are there 
is a circuit in this book that 
will give you a head start. 
It covers circuits for audio, 
receivers, transmitters and 
test equipment. $1 


73 QSEFIfL A 
TRANSiSTOR CIRGUIK 


ANTENNA 

HAMDfiOOK 


INDEX TO SURPLUS 

Do you have a piece of sur* 
plus equipment that you want 
to convert but can't find an 
article? If so, this is the book 
you need. It lists all of the 
surplus articles and convert 
sions in popular electronic 
and amateur magaxines from 
1945 to 1966. $1,50 


SIMPLIFIED MATH 

Does math scare you? It 
shouldn't in this easy-to- 
understand book KSLFE ex¬ 
plains the simple exponent¬ 
ial system of arithmetic, sim¬ 
ple formulas, logarithms, and 
their application to the ham 
shack. 50c 


HAM TELEVISION 

The Amateur Television An¬ 
thology is a collection of Ihe 
technical and construction ar¬ 
ticles from ihe ATV Experi¬ 
menter, edited by W0KYp- 
If you're interested in AW, 
this fs the book for you. It 
covers the gamut from the 
simple to the complex in 
amateur television equip¬ 
ment. $3 


PARAMETRIC 

AMPLIFIERS 


AirtHQlWT 


HAM CLUBS by K9AMD fells you how 
to start one and keep it going. 

CW by W6SFM explains code and how 
to learn it. 

MILITARY SURPLUS TV EQUIPMENT 

by W4WKM is a necessity to the sur¬ 
plus-scrounging AW addict. 

CUMULATIVE INDEX lists all the ar- 
tides in 73 up through December 1966 


More and more hams are 
joining the RTTY crowd every 
day. This I ] 2-page book 
gives you all the basics and 
tells you what you need to 
know to get started and get 
on the air. Written by W2- 
NSD and W4RW|y(. $2 


-Transistor Circuits 

-Index to Surplus. 

-Parametric Amplifiers 

-Ham RTTY .. 

-VHF Antennas . 

-Simplified Math _ 

■ATV Anthology 
Ham Clubs 

CW ..... 

Military W .. 

Cumulative Index 


Please send me the books checked at left 
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Address 
City _ 
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Al Nowakowskij Jr, K8KFP 
4047 Lyman Ave. 

Toledo, Ohio 43&I2 


The Contest Caper 


Sooner or later, the urge to take a crack 
at a contest hits everyone. Unfortunately, 
most operators become discouraged and quit 
seriously contending when they find their 
final score is substantially lower than the 
top operator’s. The intent of this article is 
to explore some reasons behind the score 
difference and to point out some items 
which hopefully will allow you to make a 
significant increase in your score or even put 
you on top. 

The big DX contests and the sweepstakes 
require special preparation and strategies, 
so while much of the material covered here 
is applicable, it is not in itself sufficient. 
.Also such contests are rather infrequent. 
We will confine our attention to the various 
QSO parties and the special interest con¬ 
tests such as the QCWA and YL-OM parties 
which occur almost weekly. Besides, the 
chances of winning these are much greater 
as the participation is rather limited. 

When you start seriously thinking about 
winning a contest, you must take a critical 
look at your shack. Contrary to popular 
opinion, the high power station doesn’t al¬ 
ways win, even when there is no special 
multiplier for low power. On the otlier hand, 
you aren’t going to win many contests with 
ten watts. Power levels of 75 to 300 watts 
are usually quite adequate. If a low-power 
multiplier is given, say for running under 
150 watts, by all means use it. With any 



The high-power station doesn't always win ... on 
the other hand . . . 


kind of decent antenna, tlie points you might 
lose due to missed QSO’s wiU be more than 
offset by the additional multiplier. 

Transceive operation is nice, but it can 
turn into a headache unless you have the 
offset tuning feature. If you have a choice 
of antenna orientation, aim at the high popu¬ 
lation density areas. So far nothing has 
been said about the type of equipment, and 
with good reason. The type of contest you 
enter is usually determined by your normal 
operating habits, that is, if you usually op¬ 
erate SSB, you will probably operate the 
phone section of a contest. One thing must 
be mentioned at this point, if you are a 
phone-only man, forget tlie contests that 
don’t distinguish between the CW and phone 
sections. The CW ops will take you to the 
cleaners just about every time out. 

Perhaps the key words on equipment are 
flexibility and dependability. Flexibility in 
tliis context refers to the ability to rapidly 
switch bands and modes. Dependability rules 
out haywire setups because a malfunction or 
blown component usually means defeat. No 
one can be prepared for every eventuality, 
but it's always comforting to know you have 
a spare set of tubes just in case one should 
(luit. 

Control systems should also be checked, 
VOX and break-in are almost mandatory, 
although many ops get by with one-switch 
operation, especially if the switch is foot 
operated. Foot switches are also great for 
zero beating. If used, they should be mov¬ 
able since you can get mighty tired of sitting 
in one position. 

Keyers cut the CW work to practically 
nothing and have the added advantage of 
making your fist smoother and easier to copy. 
Don’t wait until the contest to learn how 
to use one though. 

Needless to say, TVI should be cleared 
up if nothing more than for your own peace 
of mind. Your mental attitude plays a large 
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If you have a choice of antenna orientation, aim 
at the high population density areas. 


role in determining how well you do in a 
contest. Along this same line, you should 
trv to eliminate those little annoyances that 
just never seem to get fixed. Such things 
as knobs that come loose or chattering re¬ 
lays may seem minor, but after a few hours 
of operation, they tend to wear your nerves 
a bit thin. 

While you are in the shack, it’s also a 
good idea to take a look at the creature 
comforts. Vital controls should be within 
easy reach, especially the receiver tuning 
knob. You may have to prop the receiver 
up to get the tuning knob at a comfortable 
lieight. Ventilation and lighting are also 
important. You should be able to operate 
your station for several hours at a time 
without becoming unduly tired. Also de¬ 
veloping httle knacks like holding a pencil 
while using your key save time and effort 
and eliminate scrambling around on the 
floor for a pencil that rolled off the table. 

So far no big secrets, and in fact, if you 
are fairly active, your station probably al¬ 
ready meets the above criteria. Now we get 
into some specifics of contest operating. First 
of all it is necessarj' to decide if you are 
really trying to uin or just run up a good 
score. If you are out to win, you have to 
do some homework. First get the complete 
rules for the contest. Don’t trust what you 
read in only one magazine in this regard. 
Sometimes editors reword rules or leave out 
what they consider unimportant data, thus 
giving a misleading impression. Check sev¬ 


eral sources, preferably the sponsor of the 
contest if time allows. Some contests allow 
the same station to be contacted on different 
bands or modes for additional points, others 
don’t, thus it is vital to know exactly what 
the situation is. Become familiar with the 
rules and the required exchange information. 
If suggested congregating frequencies are 
given, don’t a.ssume everyone will be within 
a few kHz of the frequencies. Some fellows 
still use crystals! If possible, find out the 
winning scores from previous contests. This 
will clue you in on how well vou hav'e to do 
to win, and also giv'e you an idea of who 
yoiu- chief competition is likely to be. The 
results will also indicate what stations vou 
can expect to be active from rare multipliers. 

There is no substitute for experience, and 
thi.s is especially true in contest operating. 
After operating a particular contest for sev¬ 
eral years, you develop a mental file of 
what stations you can expect to w'ork, and 
on what band at what time. Also vou be- 

■p 

come familiar to them. W9IOP stresscxl this 
last point in regard to the sw^eepstakes and 
it is just as true in the .smaller contests. 
If the station you are calling recognizes your 
call, he is more likelv to answ^^er vou even 
though several other stations are also call¬ 
ing. Experience also helps you develop the 
uncanny ability commonly called savvy. It’s 
tliis ability that allows you to confidently 
answer a 10 wpm CQ at 25 wpm with the 
almost definite certainty that the fellow at 
the other end can copy it perfectly. It also 

allows v'ou to tune across a band full of 

¥ 

stations calling CQ contest, and even though 



Keyers cut the CW worfc; but don't wait until the 
contest to learn to use one. 
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you may not have heaicl a single call, you 
know wliich of the stations vou have already 
worked. 

Some operators develop complex systems 
for logging and cross checking, but usually 
the simplest method is the best. Regular 
log fomis are not too suitable for contests. 
Notebook filler or a steno pad can be ruled 
as necessary so that the exchange informa¬ 
tion can be entered across the page as it 
is received without a lot of skipping around. 
Carbon paper can save you recopyiiig the 
log, but if you aren't careful it can get 
messy in a hurry. Check-off lists of county 
or section multipliers are handy in keeping 
tiack of how well you are doing. Use of 
duplicate sheets depends on tlie contest and 
your memory. When multiple contacts with 
the siime station are permitted, they are 
almost vital to prevent passing up a station 
because you tliink you ha\e already worked 
him on that particular band or mode. An 
atlas and a recent callljook are also ex¬ 
tremely useful. 

Working stations not actively in the con¬ 
test can mean the difference between top 
money and also ran, thus it is necessary to 
be able to rapidly identify .such stations, 
and e.specially to detennine if they are 
new multipliers. In this regard most stations 
will (jl)lige you with a ySO if approaclied 
politely. Don't go breaking into nets or 
QSO's though. It’s better to wait a few 
minutes than risk losing the multiplier. Cour¬ 
tesy is a key factor in contest operating. 
It doesn't hurt to QRS for the slow op, or 
to explain wdrat the contest is all about to 
a newcomer, and if you do it, you just might 
find you picked up a few extra points along 
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Some operators develop complex systems for log¬ 
ging and cross checking. 



Breaks for chow and sleep are necessary if you 
are to be !n top form. 


the way. 

If a general strategy could be formulated, 
it might best be described as: run up a good 
contact total and then concentrate on multi¬ 
pliers. For instance, if you have 75 QSO’s 
in 30 sections, each additional section is 
worth more tlian twice as many points as 
an additional contact. It gets to be a bit 
touchy when you liave to decide whether 
to spend a considerable amount of time 
chasing a new section or pass it by in the 
hope you can work Irim when the pileup 
hits thinned out. I prefer to stick with it 
since conditions may change for the worse 
or he may QRT. Flipping a coin may help. 
Most of the time you will be on the cba.s- 
ing end, that is, you will have to find the 
stations you want to work whether they be 
.s'Uitions in Illinois, YL's, or members of 
QCWA. Thus your time is better spent in 
tuning the receiver than sitting on one fre- 
(piency calling CQ contest. CQ wheels and 
tapes are fine, but don’t really help much 
unless you are the one being cliased. 

Before sending your log in, double check 
it to see that it is in the proper form and 
the score is coireetly, and honestly, ctJin- 
puted. Duplicated contacts should be left in 
the log although no points should be claimed 
for them. If a signed statement of rule ob¬ 
servation is recjuircd, be sure to include it 
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with the log. Needless to say, the log should 
be neat and readable. Also make sure it 
is postmarked before the contest deadline. 

Most operators find it impossible to op¬ 
erate a contest straight through. Breaks for 
chow and sleep are necessary if you are 
to be in top form. Sleep is a personal mat¬ 
ter, but in any event, the period between 
midnight and seven AM tends to be the 
slowest. If you have worked most of the 
active stations, you are fairly safe in knock¬ 
ing off during this period. I won’t make 
any guarantees though. 

One habit to develop is that of i>eriodically 
checking tlie other bands even though the 
band you are on is producing contacts. A 
brief skip opening can produce a wealth 
of points your opponents never even know 
exist, and once the band changes, such 
points are almost impossible to make up. 
Also many stations tend to operate only one 
band and they may only be on for short 
periods, thus to work them you have to meet 
them on their own ground. A quick check 
of the novice bands now and then might 
prove fruitful. 

Many operators just don’t have the pa¬ 
tience it takes to win. Often you will find 
yourself waiting in line for a QSO, especially 
if a new multiplier suddenly shows up. But 
again it’s much wiser to wait than risk losing 
the multiplier. This is probably the best 
argument for running high power. One of 


the greatest frustrations of contest operat¬ 
ing is waiting in line while a station passes 
out S-six and seven reports only to receive 
an S-nine plus when it finally comes your 
turn. Perhaps the most discouraging aspect 
of a contest is hearing a station across the 
state giving a higlier number than yours 
in the final hours of a test. But remember, 
he may not submit a log, he may not have 
as good a multiplier, and finally, he may 
be lying. 

Some operatois continually giipe about 
the number of contests taking place on the 
bands. Actually most contests are confined 
to a ten or twenty kHz of the band, and 
thus don’t usually disrupt normal operating 
in the hand to a large extent. But they do 
provide an effective way for the fellow with 
limited time to earn awards or just get 
a good dose of operating. They are also 
the best way to truly test new equipment 
and to gain operating proficiency. Contests 
are more fun if you do well or win. Almost 
any reasonably equipped station is capable 
of winning, especially if the operator is on 
the ball. The points listed in this article are 
taken for granted by most steady conte.st 
operators, but the newcomer has to develop 
the techniques by trial and eiTor. I hope 
.some of the hints prove useful to you. C U 
in the next contest. 

.. . K8KFP 


Patch-All 



W0PEM's Patch-Alt 


How easy do you change bands? Coax all 
over the place? Build this simple, cheap 
Patch-All. 1 started with a small cabinet 
which was obtained sui'pliis—the front panel 
is a scrap piece of aluminum. 

I have four rows of five coax fittings as 
shown in the picture. It is not full yet, so I 


have room to add more at a later time, 
I used the one hole BNC coax fittings be¬ 
cause they are reasonable to buy and are easy 
to use. You need to drill only one hole. 

The antennas are hooked across the top 
row. On the second n)w are antenna relay 
in, receiver relay in, receiver direct in and 
transceiver out. The third row has trans¬ 
ceiver matchbox in and out and SWR bridge 
in and out. I have several patch cords about 
1.5-1/2 inches long made up from RC-58/U 
with male connectors on each end. I also 
have one that has a regular male coax con¬ 
nector on one end. 

There are a lot of different patching pos- 
.sibilities for a person with a little ingenuity. 
No schematic is shown because every station 
is different. If you want a very easy and 
convenient method of changing coax, get 
out the soldering iron and build one of 
these handy Patch-Airs. 

. . . W0PEM 
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GIVE YOURSELF A 
CHRISTMAS GIFT THAT 
YOU WILL NEVER FORGET 



the linear amplifier 


The inspired simplicity of the 2K-2 design, its rugged reliable mechanical construction 
and the use of only the finest components promises a long, long life of dependable 
performance. The 2K-2's enormous power output, its exceptionally low distortion fig¬ 
ure and attendant signal sharpness promises complete satisfaction with its quality of 
performance. You have probably heard the strong clear signals of the 2K-2 by now . . . 
why not put that BIG signal on the air with your own 2K-2. After all, you deserve the 
best. The 2K-2 console or desk model $675.00. Let us send you a descriptive brochure. 


6% finance Charge * WVo Down or trade-in down * No finance charge if paid in 90 days 


(W6UOU ) (W0ARAI (W6NRV) 




CAll DIRECT ... USE AREA CODE 

Buthr, Missouri, 64730 816 679-3127 

11240 W. Olympic, Los Angeles, Calif., 90064 213 477-6701 

931 N. Euclid, Anaheim, Calif., 92801 714 772-9200 

East Coast Rep.: Hovvard Laughrey, 2 Elizabeth St., 

Chappaqua. N.Y, 10514, (914) CE 8-3683 



'"World's Largest Distributor of Amateur Radio fquipmenf" 




























































WTW Report 


Another month rolls around, the fall of 
the year is upon us again and it’s DX time 
on the bands. Conditions are very FB I am 
glad to say. You had better get in there, 
fellows, and work some of the fine DX 
that’s on the bands every day and night. 
Don’t overlook the chance to get some very 
small serial numbers yet available, especially 
on 40. Number 1 is still being held for 
75/80 meters as well as 160 meters. Also 
number 1 certificate is still not issued for 
40-meter Phone. Small numbers are still on 
hand for almost all the bands. Certificate 
#35 has been issued for 14 MHz phone 
now so we can really say that small serial 
numbers are on hand for every band and 
every mode—when we get up to certificate 
#100, I will not be able to say small num¬ 
bers are on hand. 

In earning these certificates remember 
you are, at the same time, “having yourself 
a ball" working lots of good DX. Remember 
that WTW has a few more countries than 
DXCC. Next month we wiU try to print 
up a new list of our countries—so pass the 
word around that all the DX’ers should 
grab a copy of that issue especially if 
they are interested in our WTW, It’s one 
issue which everyone should hang on to for 
reference when working one that you are 
not sure of. 

Remember feUows you can send in your 
score as per the instructions given in last 
month’s issue of 73 magazine—except it’s 
not necessary for you to send in any cards. 
Use the multiples we said were acceptable 
though. We don’t want to get one claimed 
country at a time, and only send in your 
score for QSO’s that you have confirmed. 
But when you have qualified for the WTW- 
certificate then you have to submit the cards 
to your QSL check point. We may ask you 
to submit QSL’s at any time. Remember 
this in sending in your claimed score for 


Honor Roll listings. Every time any check 
point sends me the information that so and 
so has submitted Iiis cards please send me the 
list of stations that he has confirmed with 
the dates each one was confirmed. This will 
help me keep my records better here. We 
still have plenty of our Country Lists avail¬ 
able, either from me (Gus Browning, Rt. #1, 



David E. L'Heureux, a Foreign Service Officer of 
the United States, has recently been licensed to 
operate in the Central African Republic as TL8DL. 
He is the only station (pRV from TLS land at present 
and plans to spend his limited leisure hours at the 
rig working DX. David still has more than a year 
left of his tour in the C.A.R. He formerly operated 
from Libya as 5A4T(p. The TR-3 feeds a TH3-MK2 
three element beam about 50 feet above the ground. 
David operates SSB, usually on the American phone 
band, and is usually found between 2000 and 2200 
ho urs GMT on either 15 or 20 me+ers, depending on 
conditions. He also checks into the YL Net on 
14.330 MHi from time to time as #'4027. 

David prefers to receive QSL's direct addressed to 
TL8DU American Embassy, B. P* 924, Bangui, Central 
African Republic. Stamps not required for his collec¬ 
tion will be turned over to missionaries in the coun¬ 
try. For direct replies include a S.A.E. and 2 
IRC's. Other cards will be distributed via bureaus in 
Europe and the United States. 
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would you believe 7 









than you PAID 
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Your clean late model SSB equipment is actually worth more than you paid for 
it in trade ON THE NEW HALLICRAFTER SR*2000 HURRICANE MAXIMUM 
LEGAL POWER TRANCEIVER AND P-2000 A.C. POWER SUPPLY 

AT YOUR VALUE PACKED TRADE-IN ALLOWANCE 



SWAN 350 with 117XC AC Supply (late serial #) 
SWAN 350 with 117XC AC Supply (old serial #) 
SWAN 500 with 117XC AC Supply 
SWAN 250 with 117XC AC Supply 
DRAKE TR4, AC4, MS-4 
DRAKE R4, T4A, AC4, MS-4 
NATIONAL NCX-5, MK-II, NCXA (old serial #) 
NATIONAL NCX-5, MK-II, NCXA (late serial #) 
COLLINS KWM-2, 516F-2 (above 9000 serial #) 
COLLINS KWM-2. PM-2 (above 90P0 serial #) 
GALAXY V, AC Supply 
HALLICRAFTERS HT-46. SX-Hp 



Your 

SR-2000 

Your 

Original 

Trade-in 

P-2000 

Cach 

List price 

Allowance 

List Price 

Difference 

$515 

$620 

$1545 

$925 

$490 

$600 

$1545 

$945 

$590 

$700 

$1545 

$845 

$420 

$500 

$1545 

$1045 

$720 

$800 

$1545 

$745 

$919 

$975 

$1545 

$570 

$795 

$800 

$1545 

$745 

$659 

$750 

$1545 

$795 

$1265 

$1300 

$1545 

$245 

$1345 

$1400 

$1545 

$145 

$500 

$600 

$1545 

$945 

$639 

$700 

$1545 

$845 


YOU CAN MAKE MONEY ON YOUR PRESENT EQUIP¬ 
MENT AND RUN THE LEGAL LIMIT AS YOUR BONUS ! 

Carefully pack and insure and ship your gear to us prepaid with check or money 
order for the cash difference and we will ship your fabulous HURRICANE 
"Living End" station via surface freight prepaid anywhere in the continental 
U.S.A. ACT NOW! This offer good for a limited time only. 

The new HA-20 DX Adapter is now available. Remote VFO/VSWR Consol 
companion to the SR-2000 (gives you the most versatile station combination 
available') ONLY $199.95. 

Remember, your own bonk flnoncmg plans ALWAYS cost you leis. We feel it is fo your besf inlerest 
to foke odyontoge of them. 

liru!feCeorgei Radio Homfiluuik 

A division of Electronic Distributors/ Inc. 

11324 Fern Street, Wheaton, Maryland, 209 0 2 
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Box 161-A, Cordova^ S. C. 29039) or you 
may obtain some from your QSL card check 
point. If tliey have none, send me a line 
and I will send them to you pronto. Remem¬ 
ber, send along 2.5c either in cash or stamps 
for postage allowance and costs of the large 
envelope the country lists will be sent in. 
There are a number of blank spaces for 
new countries or ones I forgot to include 
in the list. These country lists are very FB 
for keeping your country tally and are good 
for a number of years. I am also using 
this same country. list for my DXers Maga¬ 
zine (weekly deal) Honor Roll so they do 
you double duty. I talked with Wayne over 
the phone and he said, “Gus, it’s impossible 
to print up a list without forgetting a few 


countries.” I told him that the list I was 
about to print up (used here for my own 
record keeping purposes only) was 100% 
complete—I checked it three times, Peggy 
checked it a few times and two local hams 
checked it twice each I think—and when 
it was printed and I started transferring 
my records to the new list I found that 
KG6-Guam, and VS6-Hong Kong are miss¬ 
ing. Seems as though Wayne knew what 
he was talking about doesn’t it? But one 
of these days I will print another and not 
miss any at all except probably W/K for 
the USA and VE—for Canada. Sometimes 
the harder you try to be perfect the more 
mistakes you make! 

. . . W4BPD 


Worked the World 

14 MHz SSB WTW-200 


1. Gav Milius W4NJF 

2. “Hop” Hopple W3DJZ 

3. Dick Leavitt K3YGJ 

4. Joe Butler K6CAZ 

14 MHz SSB WTW-100 

1. Gay Milius W4NF 

2. Bob Wagner W5KUG 

3. “Hop” Hopple W3DJZ 

4. Bob Gibson W4CCB 
o. Jim Lawson WA2SFP 

6. Joe Butler K6CAZ 

7. Warren Johnson W0NGF 

8. LewPappWSMAC 

9. George Banta KISHN 

10. Dan Redman K8IKB 

11. Paul Friebertshauser W6YMV 

12. Jay Chesler WISEB 

13. James Edw'ards W^SLOB 

14. Bill Gallowav W4TRG 

15. Olgierd Weiss WB2NYM 

16. Jose Toro KP4RK 

17. Gerald Cunninghiun WIMMV 

18. Edward Bauer W.49KQS 

19. Dick Tesar WA4\\1P 

20. G. “Gus” Brewer W4FPW 

21. Jack McNutt K90TB 

22. Charles R. Sledge W4J\^U 

23. Ira C. Crowder DL5HH 

24. James Leonard W4FPS 

25. Richard Lea\itt K3YGJ 

26. Gordon Read VE6,AKP 

27. Paul Haczela K2BQO 

28. Don B. Search W3AZD 

29. Len Malone WA.5DAJ 


30. Egon Gadeberg OZ3SK 

31. G. CoullZL30Y 

32. John F. BcrrvTnan K4RZK 

33. William T. Broder CN8FC 

34. George C. Blunck WA0OAI 
.35. Bob Parlin W0SFU 

14 MHz CW WTW-100 

1. Vic Ulrich WA2DIG 

2. James Rosier W8EVZ 

3. Dan Redman K81KB 

4. Robert C, Sommer W4CRW 
.5. John Scanlon WB6SHL 

6. Newton K. Gephart W9HFB 

7. Fred A. Fisher W50DJ 

21 MHz SSB WTW-100 

1. Ted Marks WA2FQC 

2. James Lawson W'A2SFP 

3. Joe HiDer W40PM 

4. Scott C. Millick K9PPX 

5. Paul Friebertshauser W6YMV 

21 MHz CW WTW-100 

1. Joe HiUer W40PM 

28 MHz SSB WTW-lOO 

1. James L. Lawson WA2SFP 

2. Ansel E. Gridley W4GTO 

3. J. B. Jenkins W5YPX 

7 MHz CW WTW-lOO 

1. Rex G. Trobridge W4BYB 

2. R. Sigismonti W3WD 
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Tricky 

Soldering Job 

Now and then, when building a project 
or wiring a circuit on an aluminum chassis, 
it becomes necessary to ground a copper 
wire “at the nearest point”. At that point 
you drill a hole and insert a screw, nut and 
solder lug to attach the copper wire. Often, 
due to the presence of a transformer, ca¬ 
pacitor or other part on the underside of the 
chassis, it is not convenient or practical to 
drill a hole through the chassis. In such a 
case, why not solder the copper wire to the 
aluminum chassis? 

Most experienced wiremen, proficient with 
a soldering iron, will tell you that this is 
impossible. However, if you know why it is 
impossible, a way can be found to do just 
that. The author has used the following 
method on many occasions to make a solid 
bond between copper and aluminum, using 
an ordinary soldering iron and ordinary 
solder (not aluminum solder). And you need 
no “special tools”, just your soldering iron, 
regular wire solder and a sharp-pointed tool 
such as an awl, scriber, or other sharp- 
pointed instrument. The reason why it is 
“impossible” to solder on aluminum is that 
aluminum oxidizes immediately on contact 
with air. Sandpaper a clean spot on alumi¬ 
num and before you have lifted the sand¬ 
paper the aluminum has already oxidized or 
“rusted”. Therefore, soldering aluminum in 
a perfect vacuum is as simple as soldering 
any other metal, but since this is impossible 
we must find another method of cleaning a 
spot on aluminum “out of contact with air”. 
Take a piece of scrap aluminum and a few 
short lengths of copper wire and in a few 
practice tries you will get the ‘Tcnack” of it. 

It is not necessary to sandpaper or scrape 
the aluminum to clean it—just wipe the spot 
with alcohol or any other grease-cutting sol¬ 
vent to remove all traces of oil or grease. 
If the aluminum feels dry and not oily, the 
alcohol or solvent is not needed. Place the 
tip of a hot soldering iron on the spot to be 
soldered and feed in a few inches of wire- 
solder to make a puddle of liquid solder. 

Keep the tip of the iron in the puddle of 
solder to keep the puddle liquid and flowing. 
Using an awl or scriber, scratch deeply in 
the middle of the puddle of liquid solder. Con¬ 
tinue to scratch back and forth and around 
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ill the puddle of liquid solder. Each scratch- 
mark exposes more clean aluminum to which 
the ordinaiy solder will bond, because tw air 
is present under the puddle of hot, liquid 
solder. The more you scratch in the puddle, 
the tighter the bond between solder and 
aluminum. Remove the soldering iron, and 
wipe away any excess solder with a rag or 
old brush. Tin tlie copper wii’e to be sold¬ 
ered, and solder it to the “tinned” aluminum 
just as in any ordinary soldering job, using 
a fresh piece of solder. 

Two or three scratches in the puddle of 
liquid solder are not sufficient for a good 
bond. Ten or fifteen scratches in all direc¬ 
tions will assure exposure of enough clean 
aluminum to make a solid, permanent con¬ 
nection between copper wire and an alumi¬ 
num chassis. A copper-to-aluminum solder 
joint made in this manner will not corrode 
or rust, as sometimes happens with the 
screw-solder-Iug-and-nut t>'pe of connecting 
two different metals, because no matter how 
tight the connection, air is always present 
and rusting or corrosion can eventually occur. 

When the job is finished, test the connec¬ 
tion with a strong pull on the copper wire. 

If the lump of solder pulls loose from the 
aluminum, the soldering iron was not hot 
enough to keep the puddle liquid and flow¬ 
ing. The puddle of solder must be kept suf¬ 
ficiently hot and liquid to flow into the 
scratches on the aluminum, just as solder 
must be liquid and flowing when soldering 
any other metal. Slightly more heat is re¬ 
quired to keep the puddle liquid, because of 
the presence of the awl or scriher in the 
puddle of solder while scratching the alumi¬ 
num. Scratch deeply into the aluminum .sur¬ 
face, since the more aluminum that is ex¬ 
posed in scratching, the tighter the bond, i 
Sufficient beat for the job is a must and a 
.solder connection properly made in this man¬ 
ner is premanent and oxidation-proof. 

. . . W2FFR 


More 5Z4's and less VU’s 

The news from East Africa is good. Ama¬ 
teur licenses are being given out for the first 
time since Kenva came into its own. Look 
for a goodly group of 5Z4's around the 
hands. Quite a need has built up in the last 
four vears. 

r 

India reports no new licenses issued for 
the last ten months. That country has enough 
trouble without further discouraging the de¬ 
velopment of electronics trained people . 


73 Book Clearance 

We have a few of these on hand * . . 

Better Short Wave Reception by 


Bill Orr §2.85 . *....$2,00 

New Mobile Handbook by 
W6SAI $2.95 ..,$2.00 


One each of these on hand, first come . . , 

Industrial Control Circuits $3,90 _.$2.00 

Fan With Electricity $2.65. ,SE0O 

Repairing TV Remote Controls §2,50 . .§1,00 

Guide to Mobile Radio §2,85 .....§1,00 

Photoelectric Control $3.50. $2.00 

Amateur Radio Antenna 

Handbook $2,95. $2.00 

Oscillator Circuits $2.95 ......$2.00 

TV and Radio Tube Troubles S2.90 ,,..$1,00 

ABC of Electronics §1,95 .Sl-OO 

Tube Substitution Handbook $1.50_.§1.00 

Practical Radio Servicing §8.50 ,$4.00 

How to Obtain your Citizens 

Radio License $1,00 . 50(5 

Antennas for Citizens Radio Service 

$1.00 . 50^ 

Your Citizens Radio Station, 

Installation & Operation $1 oOc^ 

ABC's of Citizens Band Radio $1.95 ,,, .SLOO 

ABC'S of Radio Navigation $1.95.$1,00 

Citizens Radio Manual Vol. 3. $2.95 .. ,$2.00 

Send ca^h for the above. If theyVe already sold 
we*ll send if right back to you. Send to 73, 
Peterborough, N, H. 03458. 
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You already know these names: 





COMDEL 




WlAU 

^■^«g.Sana 

^mornU. 

^ (50, 




Now we'd like you to know ours: 



stellarl!l ndustries 

Dtv. OF SmUR I Inc. 

SAl£S AAfO SERVICE 


ELECTROKIC COMMUNICATIONS EQUIPMENT 

10 GRAHAM ROAD WEST 
ITHACA, N. Y. 14850 
TELEPHONE: AREA CODE 607 273-9333 

DAVID G. FLINN 
W2CFPAVB29GK/KP979I4 
President end Treasurer 


DAVID E. BOWMAN 

K2MVC 

Sales Representative 


ARTHUR J. HUBERT 

WA2UJM 

Service Representative 


These Lines 
And Others In Stock 

Hours 9:00-5:30 

Stellar Industries — Dept. M 
10 Graham Road West 
Ithaca, New York 14850 

Please send me information 


on. 


n Send Used Equipment List 
Name___ 


CalL... 


Address . 


•—-—j.S ta t e... ....-^1 p. 


Solid-State CKopper 

To properly adjust the depth of modula¬ 
tion of a TV transmitter, it is necessary to 
establish a point of zero carrier (see Oc¬ 
tober 1966 73 Magazine). This is usually 
done by shorting the video input to the 
scope with a relay pulsed at a 60 Hz rate. 
Relays used in this way are plagued with 
point bounce, and changing contact re¬ 
sistance. This results in erratic and jittery 
scope presentations. Most of these problems 
can he solved by using relays with mercury 
wetted contacts, but it’s even easier to re¬ 
place the relay with a cheap transistor. This 
solid-state chopper will give you a stable 
presentation with a definite trace for a 
reference line. 


2N40^ 



6,3 VAC 


GE-505 



UHF 'T" 


TO DIODE 
DEMODULATOR 


TO 

SCOPE 



I- Schematic of the solid-state chopper. 


Any 6.3 Vac source can be used for trig¬ 
gering. I use the calibration voltage from 
the scope. From this, the diodes form a 
-negative pulse, which drives the transistor 
into saturation, shorting the scope input, 
and giving a zero carrier trace for one third 
of each video frame. Collector to emitter 
impedance is high, compared to the 75-olim 
source, so the chopper will not disturb your 
video monitor when the 6.3 V is discon¬ 
nected. 

All components were mounted on a piece 
of perforated phenolic, 1” in diameter. This 
board is then fastened to a 6/32 x 
bolt w'hich has been soldered in the HHF 
connector to ser\e as the inner conductor. 

. . . John How'ard KOMHZ 



Scope presentiofi of fhe solid-state chopper. 
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. . . when marking your electronic 
equipment or making schematics or 
logic diagrams. INSTANT LETTERING® 
dry transfers let you achieve the look 
of fine printing, quickly and with a 
minimum of effort. 




With INSTANT LETTERING® marking kits you can completely 
mark equipment from component parts to the finished control 
panel. Dry transfer meter and dial markings, preset words, 
component identification letters, etc. are printed on a special 
transparent carrier sheet. Rubbing over one of these elements 
with a ball-point pen transfers it to your working surface. What 
could be easier ... and you get professional looking results 
every time. 

You get the same ease and speed with INSTANT LETTERING® 
dry transfer drafting symbols for schematics and logic diagrams. 
They let you make reproduction quality drawings in just minutes. 



Just rub ,. ... and it's transferred! 


TITLES for ELECTRONIC EOUIPMENT 

Completely revised and expanded to give over 10% 
more words In a more readable type face. Contains 
hundreds of preprinted titles for marking control 
panels, drawings, parts, prototypes, etc. 


No. 9581—Complete set in black .$4.95 

No. 9591—Complete set in white .$4.95 


TERMINAL & CHASSIS MARKING KIT 
Includes all the standard component identification 
letters used in marking chassis printed circuit and 
terminal boards, prototypes, etc. 


No. 966—Complete set in black .$4.95 

No. 967—Complete set in white .$4,95 


METER & DIAL MARKING KIT 
Mark your own standard or speclaf rotary tap 
switches, potentiometers, prototype and specially 
calibrated meter dials, etc. with these dry trans¬ 
fer switch patterns, arcs, graduation lines, letters 
and numerals, etc. Sheets are in 3 colors to sim¬ 
plify usage of complex equipment, 

No. 968—Compete set ....$4.95 

DATAKOAT PROTECTIVE COATINGS 
Designed specifically for INSTANT LETTERINGCR' 
products, Datakoat affords maximum protection by 
covering transferred elements with a heavy weath¬ 
erproof acrylic film. Available in a brush-on kit 
(for use on small areas] and in spray cans (in 
matte or glossy). 

No. 04176 — Brosh-On-Kit .$1.00 

No. 04177 — Spray Can (glossy) ..$2.95 

No, 04178 — Spray Can (matte) .$2.95 
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DATAMARK KITS 

Handy, economical marking kits for the home 

experimenter, student, hobbyist, etc. as well as 
the regular electronics applications. You'll find 
hundreds of uses for these inexpensive sets. 

K588 — Audio, TV & Hi*Fl (black).$1.25 

K5gw — Audio, TV & Hi-Fi (white)......$1.25 

K59B —Amateur Radio S CB (black).$1.25 

K59W —Amateur Radio & CB (white).$1.25 

K60B — Experimenter, Home & Intercom 

(black) .$1.25 

K60W — Experimenter, Home & Intercom 

(white) . $1.25 

K61B 'Test & Industrial Equipment (black) $1.25 

K61W — Test & Industrial Equipment (white) $1.25 

K62—Marks & Switch Patterns 

(black & white) .$1 25 

K63 — Alphabets & Numerals, W 

(black, white & gold) .—$1.25 

K64 — Alphabets & Numerals, 14" 

(black, white a gold) .$1.25 

K65 — Alphabets a Numerals. 

(black, white a gold) . ,$1.25 

ELECTRONIC SYMBOL DRAFTING SET 

Heat resistant dry transfer drafting symbols that 
are uniform and correct In every detail according 
to MIL-ST0-15-1A and ASA-STD-Y32.2. All you do is 
draw in the connecting leads. Included is a book¬ 
let on drawing with dry transfers, offering useful 
hints and suggestions on how to get perfect re¬ 
sults every time. 

No. 970 ..$15.95 

LOGIC DIAGRAM SYMBOL SET 
Dry transfer symbols for making logic diagrams. 
These heat resistant symbols conform fully to 
MIL-STD-806B and ASA-STD-Y32,14. All you do is 
add connecting leads and you have a reproduction 
quality drawing. 

No. 971 .$3.50 


For more information on these and many other fine INSTANT LETTERING® products, contact your local parts 
distributor or write direct. 


THE 


DATAK 


CORPORATION 


85 HIGHLAND AVE. • 


PASSAIC, N. J. 07055 


















































Engineering Technicians 


You wiii do better at Sanders 
because you will join a systems team 
where you have an 
opportunity to learn more 


Would you like to team up with engineers 
on significant systems problems? If you 
are an Electronic, Mechanical, Test 
Equipment or Calibration and Standards 
Technician here is your opportunity. 

Sanders is a systems company. Here 
you will be working on unique new de¬ 
fense, space, oceanographic, data han¬ 
dling and communications systems. In 
fact, you will find that systems are every¬ 
one's business at Sanders. More than 90 
per cent of our business comes from 
systems, programs and hardware we de¬ 
veloped ourselves. And, the growth has 
been rapid. Last year sales doubled, grow¬ 
ing from 66 to over 139 million dollars. 

And there is the opportunity and secur¬ 
ity that only such growth can give. New 
positions and new opportunities are open¬ 
ing daily. And you will find that Sanders 
does not hire people just for the duration 


of one program or one project. These are 
permanent, well paying positions where 
you can develop your full career potential. 

We try to help. Sanders has an in-plant 
college degree program as well as a 100 
per cent pre-paid tuition plan for outside 
study. Other benefits include excellent 
starting salaries, a merit review program, 
a liberal paid vacation-holiday program 
and comprehensive Life, Medical, Surgical 
and Hospital benefits for you and your 
family. 

WRITE or send your resume to Mr. 
Sherrill Spencer at Sanders Associates, 
Inc., Dept. 181-73, Nashua, N.H. today 
or telephone him at (603) 889-6631 (col¬ 
lect) to arrange an interview if you have 
a solid technical school or military back¬ 
ground and a real interest in a systems 
career. 


CREATING NEW DIRECTIONS IN ELECTRONICS 



SANDERS 

ASSOCIATES, me. 


* 


T. H. SANDERS ASSOCIATES, INC 


'An Equal Opportunity Employer M/F 
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Frank M. Roberts 

42! Woodland Drive 

Jacksonville, North Carolina 28540 


WB4DOH: The Piano Prodigy 


In writing about Jean Shepard, its diffi¬ 
cult to figure out whether the story should 
refer to her as one of the youngest female 
ham radio operators—or as one of North 
Carolina’s most talented, award-winning pi¬ 
anists, The 17 year-old Jacksonville High 

School senior is both. 

Since readers of 73 would be most in¬ 
terested in the young lady’s interest in ham 
radio—let’s start there. Her fascination for 
amateur radio began when she was all of 13 
years old. “I used to read books about it. In 
school at that time, my science project in¬ 
volved electronic equipment.” 

Shortly afterwards, she built her own 
set, enough of an accomplishment for an 
older man, but for a girl just in her teens, 
it is even more amazing. She put all of the 
electronic equipment together from scratch 
and strictly on her own. She constructed her 
transmitter, the matching circuits, antenna- 
plus all of the etcetera’s. 

After she got her novice license, she went 
on the air (operating with the call letters 
WN4DOH) and began operating from her 
now-crowded bedroom. To back up just a bit 
though—it must be said that she does admit 
to failure. “The first set I constructed didn’t 
work, so I tore it down and built another.” 

Since that time, she has been operating 
with a power of 30 watts, but will shortly 
be increasing her output to 75 or 90. “I’d 
also like to go on phone,” she said. Right 
now all of her transmission is via code. Most 
of her current conversation of course, is 
with people in the immediate area, but she 
is looking forward to the power increa.se, in¬ 
troducing her to new friends. 

In her home town of Jacksonville, she is 
secretary of the Onslow Country Radio Club 
(youngest and only female member). They 
meet twice a month at the local Red Cross 
headquarters, “And talk about equipment.” 


Other club members have found out that 
Jean knows as much about the technical as¬ 
pects of their rigs as they do. “Sometimes 
more,” one of the men admitted, while talk¬ 
ing in admiration of the young piano prod- 

igy- 

She became interested in music at the 
age of ten. Now she is one of the few seri¬ 
ous students who has been selected for indi¬ 
vidual study with Dr. Robert Carter, Pro¬ 
fessor of Music at East Carolina College in 
Greenville, North Carolina, He gives private 
tuition to only three or four students from 
across the Tarheel State. 



Jean not only studies classical piano with 
Dr. Carter, but devotes about four or five 
hours a day to practice at home. It has 
enabled her to become so accomplished that 
she has received a mark of Superior Plus, 
at National Guild auditions—involving hun¬ 
dreds of high school and college students 
from all over North and South Carolina. She 
was one of very, very few ever to have 
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achieved such a remarkably high rating. 

When not playing at home or for special 
audiences, Jean travels around the state to 
perform. She was recently featured at an 
event sponsored by the Federation of Music 
Clubs. She has also appeared with the North 
Carolina Symphony and has given numerous 
recitals. The young lady would like to be a 
concert pianLst and hopes to enter a con¬ 
servatory after high school. 

Right now, liigh school almost seems a 
breeze. Her favorite subjects are physics and 
math and she maintains a 96.4 average, is 
a member of the National Honor Society and 


more Oriole {bird not baseball); a 14 year- 
old sister, Evelyn, is studying dance at the 
School of Arts in Winston-Salem, having won 
top honors in a competitive audition. 

The family though is not in competition, 
one with another. ITs just a good, healthy 
case of each of the youngsters becoming 
interested in a variety of subjects—encour¬ 
aged by their parents—and wanting to do 
their very best. 

Jean Shepard has proven that parental con¬ 
cern and a youth’s own abilities, can com¬ 
bine to create an outstanding young person. 


a Marshall, 

While outstanding in such a variety of 
endeavors as schoolwork, amateur radio and 
piano—she also enjoys outdoor sports and 
plays a good game of tennis. “For relaxation, 
I like to do jigsaw puzzles.” 

Talent with the unusual seems to be a 
Shepard family trait. Dad is a research bac¬ 
teriologist at tlie Naval Research Laboratory 
at Camp Lejeune; Julie, a 19 year-old sis¬ 
ter, is now studying zoology at North Caro¬ 
lina .State University in Raleigh, under a re¬ 
search grant from the National Science Foun¬ 
dation. She is doing research on the Balti¬ 


Increasing Resistor 
Heat Dissipation 

To help dissipate the heat in large wire- 
wound resistors in transmitters and power 
supplies, use the fins from old selenium rec¬ 
tifiers. Break the fins loose from the old 
selenium units, enlarge the center holes and 
position them along the body of the resistor. 
Heat dissipation can be increased slightly 
by blackening the fins over a flame. Small 
adjustable cable clamps will hold the fins in 
their proper positions. 

. . . Richard Mollentine WA0KKC 


CRunoiG 


Most Versatile Alt-Band Portable-Fixed 
ever built. 




Alfred G. 
W6JUK 


Roach 


J)ifmon<( 


ELECTRONICS 


515 BLACKSTONE 
FRESNO, CALIFORNIA 93701 

Operated by Hams for Ham& 


AMATEUR TR5000 

I Will receive SSB-CW-AM-FM-LW 
All frequency from 350 Kc to 30 Me 

88 Me to [08 Me. 

^ Has BFO—noise limiter—adjustable AVC 
I 2 speakers 
I Tweeter on-off switch 
I Continuous bass control 
I Continuous treble control 
t Telescopic SW antenna—opens to 57** 

I Telescopic FM antenna—^opens to 32'* 
t Band spread ham bands 
I Tuning meter & battery test indicator 
ft AFC on-off switch 
I SW fine tuner knob 

ft Dual d rive tuner knob—engages separately for 
FM and multi-wave scales 

ft Long wave tuner 

ft AM tuner 

ft 4 SW tuning ranges 

ft AC and battery operation 

limifed 
quantities 

Shipped Prepaid Continental U.S.A. 
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“THE HAM’S HEAVEN” 


CRABTREE’S ELECTRONICS 


PRESENTS 


GALAXY Yam 2 


5 BAND TRANSCEIVER 



WE WANT YOUR BUSINESS 

And we are prepared to offer King^ 
Sizg trade-in alTowances orifyou^| 
present gear. Also, we will give you " 
a quote on any package combina¬ 
tion you are looking for. The pack¬ 
age price in this ad applies to both 
cash^and charge'orders. 






MONEY SAVING PACKAGE 

(DELUXE MOBILE)! Reg. Price 

Galaxy V Mark 2.$420.00 

DC35 12V DC Supply. 99.95 

CAL35 Calibrator . 19.95 


Crabtree's Electronics 
Phone 214—748-5M1 


MMB Mobil Mount. 

DELUXE Ball Mount and Spring 
with 25' RG58 and connector. 


7.95 


16.20 








WRfTE Of CALL For Quotas Of^ 
Trade-in Allowances 


WEBSTER WMWD Mast and Top Section 
plus KW Coils 75 thru 10. 49.45 


TURNER 350C Mike and Connect 


Mobil Log Book 


8.25 

.50 


! REG. TOTAL ..$622.25 


CRABTREE'S ELECTRONICS 

2608 Ross Ave., Dallas, Texas 75201 

Please ship me the following: 

□ Mobile Package — $549 

□ Galaxy V Mark 2 — $420 

□ Free 1967 Catalog with credit form 

□ Check or Money Order attached 


I 


NAME 


CALL 


ADDRESS. 
CITY_ 


STATE 

ZIP- 



I 





























































D. Byrhe G3KPO 
Peterborough, England 


psst! Go pffft with your Bmmfff! 


Do you chuck it all in the garbage-bin af¬ 
ter you’ve read it. or hoard the lot—like most 
hams—until the snack door refuses to close? 

I’m referring to old technical magazines, 
and W2DXH’s articlp iii the May 1966 issue.* 
His is a very good idea, but to my mind it 
has two major snags. The first is that one 
is .still left with stacks and stacks of “mag- 
centres,” and the second is the difficulty in 
tracing articles on any one special subject 
in a hurry, without the time to wade through 
stacks and stacks of unwanted material. 

Ninety percent of all magazine material is 
pure bmmfft (excepting 73, of course, where 
902 Ls real meat, and onlv 10% the other 
stuff). So cut out the genuine gold—neatly, 
with a single-sided razor-blade—and ditch the 
rest. 

Now, my suggestion is that you file them 
away under separate headinfis for each sub¬ 
ject-using large cardboard folders. These 
can be kept iii an old cabinet, or even 
a few hefty boxes. 

I started with this system long before 
W'AVII, and all was quite simple—to be¬ 
gin with, that is, but like Topsy, it ju.st 
growed and growed! At first, clipping.s 
went under such headings as “Antenna, 
modulators, transmitters, receivers, etc.” 

However, as the years went by, these 
individual files became so over-filled that 
most had to be sub-divided. For instance, 
“Antenna” would grow into “Beams, HF, 
inverted-V, long-wire, VHF, all-band. Quad, 
towers, rotators, feeders, etc.” 

The great beauty of this “cutting-up” and 
“sub-dividing” is that one can lay one’s 
hands on the articles dealing with a speci¬ 
fic subject—literally, within seconds! Several 
times, my phone has rung, and a fellow 
amateur has asked if I could help him re¬ 
garding say “Q-fivers” or perhaps “Q-multi- 
pliers.” Whilst he was hanging on the land- 


line, I would open the filing cabinet, and 
produce a card-board folder containing prac¬ 
tically every article on “Q-fivers” written dur¬ 
ing the past quarter-century . . . 

Can anyone suggest a quicker way of 
finding information? 

It is rather interesting to go carefully 
through a file and note how the same par¬ 
ticular .subject is written up every decade as 
being “something new,” when all the time 
it is an old idea in new guise. Pre-war, it 
was first of all battery-operated tubes, and 
then mains tubes. After 1946 came miniature 
tubes, and of late, transistors. Then we’ve 
had printed circuits and encapsulated unit 
construction . . . but basically, the same 
circuitry! Mutton dtessed up as lamb, and 
served as the plat-du-jour. 

But I digress. Back to practicalities. One 
of the greatest difficulties in filing under 
the “KPO system” is what to do with the 
kind of magazine which finishes one article 
on reverse page of another—73 is exemplary 
in this respect! 

It is, of course, possible to type out (or 
photo-copy) the meat in the last page— 
it’s funny how much “padding” goes in 
the last few paragraphs of most articles! But 
perhaps the easiest way is to file away all 
“opening” pages of articles, and then make 
a note on the bottom of the page, giving the 
title of the article on the reverse of which 
the fir.St article is concluded. Phew—hope 
that explains itself. 

One final word of warning. Never, never 
lend any of your precious files—you’ll never 
see ’em again. I know, having suffered bitter¬ 
ly. It's bad enough when they keep the 
whole file, but even worse when they return 
it minus the very pages you wanted most. 

. . . G3KPO 

♦James Ashe, "Dealini; with the Information Explo¬ 
sion.” 73, May 1966, pa^e 42, 
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Kayla Bloom W0HJL 
P*0- 8o]( 224 

Dublin, New Hampshire 03444 


Waters Band-Adder 370-3 


Mobiling with Fingers 



Waters Manufacturing, Inc. of Wayland 
Massachusetts, has finally solved the prob¬ 
lems of multiband mobile operation at low 
cost; and it works. Furthermore, it works 
remarkable well. 

The Band-Adder consists of an assem¬ 
bly of three helically wound resonator 


“sticks” in a metal bushing which mounts 
on the top of the mobile mast, just below 
either a 40 or 75 meter coil and tip, adding 
10, 15, and 20 meter operation to the origi¬ 
nal antenna. 

Having used several makes of center- 
loaded mobile antennas, I find tliere is al¬ 
ways the problem of stopping the car, get¬ 
ting out the WTcnches, and changing the 
coil and tip. Therefore, I was reluctant to 
change bands even when conditions on one 
band would deteriorate. Not so when the 
Band-Adder was installed. I can now charige 
bands without touching the antenna. 

Since resonance is controlled for each band 
primarily by the inductance of the helix for 
each band, the Band-Adder is self selecting 
without the use of any type of switching 
device. The Band-Adder coils are pre-tuned 
for full coverage of the 10, 15, and 20 met¬ 
er bands and will handle 500 watts PEP on 
SSB and 100 watts on AM. 

When the Band-Adder is first installed, 
it will be necessary to retune the 40 or 75 
meter tip to resonance due to the added 
capacitance. This is a slight change, usually 
shorter. 

I must admit to a certain amount of .skep¬ 
ticism when the idea was first presented to 
me. This doubt rapidly disappeared when 
I began running it through some tests. 

I tested the Band-Adder with the Waters 
Auto-Match and with two other popular cen¬ 
ter-loaded mobile antennas with much the 
same results. The conclusion is that it works 
equally well with any center-loaded whip 
which has % -24 studs. 

Using the 75-meter coil and tip, I first 
adjusted for resonance on 75. This required 
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Specifications 

Frequency Rannes: 28.5 MHz —29.80 MHz 

21.2 MHz— 21.45 MHz 
14.Z MHz— 14.36 MHz 

Moanting: Female %-24 thread to attach to 

standard mast and male %*24 atud 
to accept standard 40 or 75 meter 
coiL 

Transmission Line: When used with 75 meter coil tip 

we recommend your usini? RG 
58/U 50 ohm cable. When used 
with the Waters 40 meter coil use 
35 ohm cable (Waters 370-48). 
NOTE? When 35 ohm cable is 
used the VSWR on 15 
meters will be about 2 :1* 

about a ?* inch shorting of the tip. This 
adjustment was at my normal operating fre¬ 
quency which had previously had an S\M^ 
of 1:1. ! was still able to get the SWR 
down to 1:1 and, oddly enough, when I got 
on the air, I was told I had an outstanding 
signal. This led me to run some field strength 
tests (with and without the Band-Axkler) 
and discovered a 2 dB gain over the original 
antenna. This began to look better and bet¬ 
ter. In field strength tests on the other three 
bands as compared to the separate coils and 
tips, I found virtually no difference. On 10 
meters, it was equal to the separate coil and 
tip, on 15, it was down 1 dB. and on 20, 
it was up I dB. 

Looking at SWR readings, from 28.1 to 
29 MHz (the range of my transceiver) I 
found the highest SWR to be 2:1, with a 
much more broadband operation possible 
than with the 10 meter coil and tip. On 15 
the ma.ximum SWR was 2.5:1 at the ex¬ 
treme ends of the phone band with a good 
1:1 match in the center. On 20, the maxi¬ 
mum SWR was 2:1 with a more limited 
range which was flat. 

The one disadvantage 1 found was in added 
wind resistance with high speed driving. 
This may mean the addition of a nylon cord 
to .support the mast at high speeds. Certainly 
this is a minor obstacle and a small price 
to pay for tlie advantages of band switching. 

One other point. If you, for instance, only 
want to operate 20 and 75, simply remove 
the 10 and 15 meter “fingers” and it makes 
no difference. There is no inter-dependency 
between the three “sticks”. You may use one, 
two, or all three as you wish. 

I’m not sure what magic was performed 
at the Waters factory, but they have pro¬ 
vided a new facet to mobile operation with 
the Band-Adder. 

. . . W0HJL 
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The standard of comparison "ingg'amateur^ 
VHF/UHF'^cdrnmu nkaKons* Cush Craft antennas 



combine aJi-out perforniqnce with optimum 
for ease of assembly and mounting^dt your site. 
They can be mounted vertically, horizontally, in 
pairs, quads, or virtually ony combination 
allowing you to design the antenna system to 
meet your exact requirements. 


■j- 

■ 

\ 

V 5 

A144.11 

A144-7 

A220-n 

2 

2 

VA 

meter 

meter 

meter 

11 element 

7 element 

11 element 

$14,95 
11.95 
1295 

A430-11 

% 

meter 

11 element 

10.95 

A144 2QT 

2 

meter 

Multf palorlzed 

29.50 

ft" 

ASO-3 

6 

meter 

3 element 

15*95 

/s 

m 

A 50-5 

6 

meter 

5 element 

21.50 

A 50-6 

6 

meter 

6 element 

34.95 

ri 

A50-10) 

6 

meter 

10 element 

54.95 


A 26-9 

6&2 

meter 

10 element 

29.95 


.4 


SEE YOUR DISTRIBUTOR OR WRITE FOR CATAIOG 


-(-M 



62 1 HAYWARD STREET 
MANCHESTER. N. H, 03103 


REMEMBER 

THE 11-METER BAND? 

It’s active, a.s you know, if you ever listen 
in on the Citizens Band. In fact, there are 
more rigs on the air (some 3-million) in 
that 300-KHz slot than in any other part 
of the radio spectrum. And, surprisingly 
enough, many of the rigs are more sophis¬ 
ticated than many ham rigs. 

To keep up with what’.s going on in the 
CB world, read CB Magazine, the re.spon- 
sible CB publication which contains ar¬ 
ticles on theoiy, the HELP program and 
all kinds of radio communications includ¬ 
ing ham. 

For a free .sample copy, send your request 
on your QSL card to CB MAGAZINE, 
P.O. Box 60445, Oklahoma Cit>', OK. 
73106. 



DECEMBER 1967 


85 














































A. A. Wicb WB6KFI 

1208 Levin Avenue 

Mountain View, California 94040 


The Hal let Signal Saver^ 


In die past few years, the number of ama¬ 
teur mobile installations has increased at a 
tremendous rate. This has been accelerated 
by the availability of transceiver equipment, 
which is usually compact, presentable, and 
easily removed for a dual-purpose role of 
fixed or mobile. If statistics were available, 
and CB and boat instaUations were added, 
the total figure ^^'ould no doubt be amazing. 

It would probably also be astonishing to 
know how many users were suffering to a 
lesser or greater degree from self-created 
ignition interference. Until recently, I was 
one of these sufferers, when the HaUett 
Signal Saver was installed on a new car and 
tested. Before this, a National NCX-3 had 
been used in a 1960 Chevrolet, and with no 
special corrective measures being taken 
other than the usual capacitors on generator, 
etc., the ignition (and possible other) noise 


level of S2 was tolerated as being "the best 
that could be done”. 

Upon acquiring a 1966 Ford Galaxie, and 
reinstalling all of the equipment, including 
the antenna, in an identical configuration, 
it was very disconcerting to note that there 
was now a steady, solid S7 noise level. This 
appeared to be all ignition noise, but there 
was a distinct possibility that this noise was 
masking alternator and possibly other noise 
sources. 

An inspection of the Ford, carried out 
with the engineering specifications for noise 
suppression as supplied by the Ford Motor 
Company, showed that, with the exception 
of a “radio resistance” primary lead and one 
copper hood-bonding spring, no suppressive 
measures had been taken with this car. The 
Ford looked like a classical case for the 
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Measurement of radia¬ 
tion interference (noise 
level I, compares the 
Hallett Signal Saver and 
original equipment on 
an automobile using re¬ 
sistive wiring. 



Signal Saver, which was receiving strong 
promotion at the radio parts suppliers. 

Before making the installation, a test was 
made under existing conditions. An open 
area, two miles from the nearest power line 
or other man-made structure, was chosen as 
a test site. Antenna resonant frequencies of 
3900, 7260, and 14,260 kHz were selected, 
and noise levels checked with engine running 
and engine off. The latter condition showed 
an S-meter reading of zero, and with the 
engine running, the aforementioned noise 
level of S7 was noted on all frequencies. 
The noise was so severe that no signal-free 
check frequency was selected—only the 
strongest local signals were received anyway. 
The equipment in all tests consisted of a 
NCX-3, a Webster Topsider antenna and a 
Linear Systems 350-12 dc power supply. RF 
gain was set at maximum in this and all 
subsequent tests. Following this initial test, 
I proceeded to install the Signal Saver, 

The general appearance and sturdy con¬ 
struction of the Signal Saver equipment is 
excellent. Heavy steel is used throughout, 
and it is attractively and heavily coated with 
a gold finish. A chrome finish, if it were 
available, would probably attract the hot¬ 
rod set. 

The equipment, as received, was complete 
for the .specified installation. Two systems 
are available, one for conventional distribu¬ 
tor caps, where the original will continue 
to be used, and one for those caps that are 
equipped with a timing window. The in¬ 
stallation shown in the photo consists of a 
distributor cap shield, a coil shield, and 


spark-plug shields with shielded wire secure¬ 
ly soldered to the shield, and terminated at 
the distributor end by a very secure snap- 
locking cap. The coil shield contains an in¬ 
tegral feed-through capacitor to the “hot” 
ignition switch lead. The shielded cables are 
made up of aircraft type ignition cable and 
the braid is protected with a stainless steel 
conductor. The cable itself has a tempera¬ 
ture rating from — 65F up to 250F. The 
complete installation is certified to be dust- 
proof, spark-proof, and moisture-proof. 

Installation was relatively simple. How¬ 
ever, California automobile owners may 
have some “squeeze” problems due to the 
large amount of smog-control equipment 
spread over the engines of their cars. This 
was particularly difficult for the coil installa¬ 
tion. This portion of the installation took 
four hours, of which one ho\ir was spent in 
removing paint thoroughly from the coil case 



Installation of the Hallett Signal Saver on a V-8 
engine (air cleaner removed). 
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GET YOUR NEW 
ISSUE NOW! 

Over 283,000 QTHs 
in the U*S. edition 

$6.95 


These valuable EXTRA features 
included in both editions! 


See your favorite dealer or 
order direct (add for 
mailing in U.S., Possessions 
& Canada* Elsewhere add 
50C). 


Over 135,000 QTHs 
m the DX edition 

$4.95 


• QSL Managers Around the 
World! 

• Census of Radio Amateurs 
throughout the world! 

• Radio Amateurs^ License 
Class! 

• World Prefix Map! 

• International Radio 
Amateur Prefixes 


• Radio Amateurs' Prefixes 
by Countries! 

• A*R.RX* Phonetic Alphabet! 

• Where To Buy! 

• Great Circle Bearings! 

• International Postal 
Informatien!, 

0 Plus much more! 


w/p/r^ foif 
mi 

BROCHUH! 


RAOID AMATEUR 




lib 



u 


INC 

Dept. B,4844 W. Fullerton Ave. 

Ctiicago, III. 60639 


SPACE AGE KEYER 


Only 



* Planar epiraxial integraied circuits for 
ability. No tubes—No separate transistors. 

* Precision feather-touch key bu/fr-in. 

* Folly digital—Dot-dash ratio alwoys per-* 
feet. 

* No polarity problems—Floating contaeft 
switch ±300-V @ 100-ma. 

* Rugged solid construction—will not walk, 

* Send QSl or postcard for free brochure. 



to provide a good bonding contact. About one 
hour was used in making a “dry run” to see 
if we were even going to be able to make it 
through all the hoses and pumps. Normally, 
two hours should suffice for this portion, 
and about another hour for the distributor 
and spark plug wiring. With one exception 
all spark plug cable lengths were adequate 
—the number five plug cable had to be 
routed in a slightly different mannei’ in order 
to reach from the distributor to the plug. 
Once the shields are installed, a metal clamp 
groups each bank of plug wires together 
so that the whole installation looks neat, in 
addition to pro\dding further bonding. Spark¬ 
plug shields may be quickly removed with¬ 
out tools for any plug work required. 

The instructions are very explicit and ap¬ 
peared to be written with this car in mind. 
This is probably not the case, but is a com¬ 
pliment to their preparation. Only two very 
minor inconsistencies were noted. Many clear 
photographs are used (twelve on two pages, 
for example), and the line drawings are 
excellent. 

Results of the installation exceeded all 
expectations. Somehow, we anticipated hear¬ 
ing some noise. Instead, SI and S2 signals 
were coming through, and, they were read¬ 
able! It was somewhat shocking to hear ig¬ 
nition noise from passing cars, but very 
pleasant to drive along in a rural area away 
from all power lines, and hear nothing but 
signals. Actually, the reception appeared to 
be better than at the fixed location. The 
same test frequencies were used after the 
shielded installation was made, but due to 
signals coming through at levels from S9-1- 
to SI, an additional check was made at 
4100, 7350, and 14,533 kHz. Nothing was 
heard at these particular frequencies, either 
signals or noise. 

The Signal Saver components are available 
as individual items, or a complete system 
may be purchased. All parts are ready to 
install without modification. For unusual sit¬ 
uations, such as large marine engines, the 
company will provide special materials. Ra¬ 
dio parts suppliers carry a listing showing 
the system to be used for any particular car. 

The installation of this system can be a 
boon to amateur, citizen-bander and marine 
operator alike. The old saying “you can’t 
work them if you can’t hear them”, is most 
appropriate in mobile work. Witli the Signal 
Saver, you will hear them. 

. . . WB6KFI 
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'TOUR COLLINS HEADQUARTERS" 


HAMMARIUND 



ANOTHER 

OUEMItiT MODEL 

QSC*2 



TWO ItADTirUL SrHCNIONOUl 24 HtUR ELUIIIC CLKKS 

m Foi LOCAL m mi fi> im m ??? iime 

vur RI01 lOOKINO 11'*XS4*X1* WOOD CARlHIT CQWTA1NS TWO Tlfi 
tMCK MATCHED CLOCKS WtfN CHtOMi TRIM ■rNOS AND STfUKO TO 
ENHANCE ANT tOOM, IID SWEEP SECOND MANDI. SHIPflNO WT. 30 IIS. 



WOSlE^ 

wt-gain 


I 




• Compact 

• Accurafft 

• Seif^contaimid 

« Highest Stability 

• Heavy Dtp 


ALI.»TRANSiSTORIZiD 
GRID DIP METER 


$29.95 


AriowllXWfof 

pvcMng ind 
■hipping. 
Cii^tDrnl* rtsf^ 
dints Incfudi 

4% »il«i tix. 



Aisembjed & teit- 
ed^ comptitD wfth 
tTx coiti^ Dir phono 
•nd bitttry^ 


TUNES 500 Kc 
THRU 150 Me 


DOZENS Of USES 


GDM-3 


NEVER BEFORE 
HAS A PRECISION 
INSTRUMENT LIKE 
THIS BEEN OFFERED 
AT SUCH A LOW PRICE,! 




OUR FAMOUS MT<2 VOM 



ae.owoHMs4d O OCC 
pnVOlTOC^ I ^.S7W 

POST-PAID USA 


1% hMlllM 
XMbnn 


NINE TRANSISTOR 
SUPERHETERODYNE 


AJJow 
SI .00 
for 

pititfttf 

iM 

shlppJna 



SuppUid wtth battvHis 

$31.95 PAIR 


LOOK! PROFESSIONAL 

st«r«o or fncnaurel iZiNnlng 

20-20,000 CPS 8-16 OHMS 


Altnv tl.00 for 
pscfcino iffd 
ihfppJng. 
Citifomli 
d*nit trtcludf 
4% tiln fix. 



QUEMENT QPH-1 


S.W.R. BRIDGE and 
FIELD STRENGTH METER 



Allow 50c for 
pacfting ind 
shipping. 
Cilifomli r«Z- 
difiti includi 
4% uln tM. 


MAY at LEFT 
IN LINE, UP 
TO 3000 WAm. 


COOO THROUGH 
t MEnRS 


THI BIST 
VAiUE Wi 
HAVE 
EVH 
miREDl 


POPULAR MT-1 VOM 



Allow 50c 
for pidking 
& shipping. 
Cilit, rest* 
dinft idd 
4%Bil»tix 


T«T Lcidi 


$5.95 


QUEMENT 

FLEXIBLE NECK 
FLASHLIGHTS 

HANDIEST TOOL 
IN YOUR SHOP 

$1.95 EA. 

"Q LITE" 

PPD IN USA 



SINCE 1933 


FAST SERVICE 


Phone CY 4-0464 


QUBMiNT ELECTRONICS 


1000 SOUTH BASCOM AVENUE 


SAN JOSE, CALIFORNIA 


"Northirn Calif ornia's Most Comp lit* Him Stori" 
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BUERGER’S 

Ottober Speiiak 

Volt - Ohm ^ Milliommeter. Pl^ 


Astatic GD-104 desk typo 
push>to-tdlk microphone end 
stend. Regular price $51,20. 

Special price $ 25«00 


Volt - Ohm ^ Milliommeter, 
20,000 ohms per volt DC, 
10,000 ohms per volt AC. 
DC voltages; 0-0,6-6-30-120- 
600-1200-3000-6000 V, AC 
voltages: 0-6-30 -120-600- 
1200 V, Resistance; 0-6K- 
600K - 6 meg - 60 megohms 
[30-3K-30K-300K at center 
scale); plus DC current, dB 
and capacity. With leads and 
batteries. 6" H x 4" W x 
l%" D- Regular price $19,95. 




and out switch, 


3 %" 


AJ-1 Aadio Fil. 
ter. Ideal for 
CW and SSB 

transceivers. Var- 
i a bIe audio 
range. 28 dB 
down at 100 cps 
—peaks 200 cps. 
4 ohm input and 
output imped¬ 
ance, built-in in 

W X 2" D. 


Special price $ 12.95 


Astatic mobile 
ceramic micro¬ 
phone. Super 
talk power. Reg¬ 
ular price $12.75. 
Special price 

$ 6.50 




SpecigI $ 7.95 

CO*4 4 Position Coaxial 
Antenna Switch. Uses low 
loss connectors and a ce¬ 
ramic switch. Complete with 
knob. Regular price $9.95, 

Special price $ 6«95 


CO»2 2 Position Coaxial 
Antenna Switch* Same con¬ 
struction as the CO-4 switch 
to the left. Used for switch¬ 
ing linear amplifier !n and 
out of the antenna line. Reg¬ 
ular price $8.95, 

Special price $ 6.95 



CW MONITOR and CODE PRACTICE OSCILLATOR 


Solid state, 9,V battery, 2*/^*' 
speaker, variable tone, easy to 
connect. Complete with key 
jack and plug. A ’‘MUST** FOR 
GOOD SENDING. 



Specify cathode or grid block 
keying, or give model of your 
transmitter. Model CMO-K 
(cathode) and CMO-G (grid), 
each $7.95 PP. 


HERE IS THE IDEAL WAY TO ACHIEVE GOOD, SNAPPY BREAK-IN OPERATION 

All pnces plus postage • Pa, residents add 5% state tax. 

Open evenings — Monday, Wednesday, Friday; 9 AM to 9 PM. 

Saturday, 9 AM through 5 PM. 



Buerger 


Asateur Radio W3BAH 

424 York Road • Jenkintown, Pa. 19046 • Phone 215>887>1350 
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Gus Browning W4BPD 
RFD I 

Cordova, South Carolina 


Gus: Part 30 

Back to South Afri ca 


After a brief \isit in Capetown with my 
good friends Jack and Marge (ZSIOU and 
ZSIRM), I departed for Kroonstad, a fairly 
good sized city which is between Capetown 
and Johannesbm g. 

I was met at the station by my good 
friend Syd ZS4RM. I had mentioned to Syd 
on my first stop at his home some months 
previously, that I wanted him to put mtj 
name on one of those fine peach trees he 
had in his back yard. Luckilv I did, because 
he had sold all the peaches on all the other 
trees except this one liig, fine one that was 
loaded with the finest peaches 1 have ever 
seen anywhere. Syd and his wife took me 
out in his backyard and pointing at the tree, 
said, ‘‘they are yours, Gus". I spent some 
four or five days with them and I think 
I ate most of the peaches from that tree 
before I left. They made some very fine 
peach ice cream with some, made peach 
cobbler pies with some, many were used by 
just slicing them, covering them with sugar 
and then with fresh whipped cream—man 
thats eating high on the hog. I definitely 
say in all the world with the fine eating 
I have sampled here and there nothing can 
touch fresh peaches and fresh cream when 
they are put together. 

One dav Sid drove me over to the towm 
of \Velcome in his little car (I think it was 
a Volkswagen). Syd and the other ZS4 fel¬ 
lows I met while down in W'^elcome told 
me about this town. Just a few years before 
I visited the to\vn, it was just a big, flat 
field, with very few trees in it, and the 
land where tlie town was built was a few 
very large farms. In some way they found 
that gold was down below the place and 
very deep mines were sunk. It turned out 
that the place was loaded with gold bear¬ 
ing rock at a very deep depth. I took a 
trip down one of these mines. I forget the 
exact depth but it was something like 7,500 
foot straight down and I had a look see 
at how things were down there. Even with 
all the tremendous blowers and even air- 
conditioning in some, it was very warm 
do\™ at that depth. They hauled the rock 
up after it was loosened by various means. 


At the surface, it was crushed and by some 
chemical process the gold was removed from 
the rock. Sitting on a small table, they had 
one of the gold bricks with a sign that said, 
“Its yours if you can pick it up with one 
hand, no sliding to the edge of the table 
permitted”. Of course like many others I 
grabbed at it and let me tell you, I don’t 
know what it’s weight was, but I could not 
budge it from that table! Its size was some¬ 
what smaller than a usual brick but it must 
have weighed 50 or so pounds. I sure could 
have used that "chunk” of gold. 

The towm of ^Velcome was laid out ab¬ 
solutely perfectly. Every street was a stiaight 
line, and all city blocks were perfectly 
square. The houses there were all brand 
new; each one air conditioned, beautiful 
lawns, and every house had a car in its 
front yard. The entire place had the .smell 
of real prosperity. Everyone was very well 
dressed and had a very happy look on their 
face—it looked like a very fine place to 
work and live. It was one place that, if I was 
a young man looking for a place to settle 
down and live the rest of my life, I would 
have stayed. Sid and I drove all around 
the town and visited quite a few houses 
and hams, many of them real DXers. They 
all had some very fine rigs and most of 
them had either quads or yagis for antennas. 
These fellows all seemed to be making very 
good money on their jobs. 

After spending a full day there, we drove 
back to Kroonstaad and had a real ball on 
the air with all the “Gus Watchers,” tell¬ 
ing them the date I expected to arrive at 
the next DX QTH. I even connected up my 
own rig and used it. Sid said it sure was 
great to be able to operate a real rig! He 
sure did love the feel of that rig I had 
and he thought the electronic key was great. 
It was made especially for me by my friend- 
W3KVQ/2—good old Ed. I have it in use 
at my home station now and it’s still as 
good as it ever was. In fact it seems to im¬ 
prove with age!—but back to the story— 

Time arrived for me to depart from Sid 
and those FB peaches. Sid was one of those 
fellows who went all out to make my stay 
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at his home a highlight, and it was with 
regrets that I departed for Johannesburg. 

I was met at the railway station by Lam- 
berth, ZS6LM, who is just about one of the 
sharpest operators in ZS land, and a tech¬ 
nician of the first magnitude. Lamberth had 
made all the arrangements for us to drive 
down to Basutoland (now its called Lesoto) 
and he had the license in order and all 
necessary permits fixed up for both of us. 
Now this fellow Lamberth was one of these 
thorough Dutchmen (used to be a PA0, 
some years before moving to ZS land) and 
he had the check list all made out of what 
we were to take with us on this camp out 
DXpedition into Basutoland. Absolutely noth¬ 
ing was overlooked either, and we were 
prepared for any eventuality. Plenty of spare 
parts, plenty of food, a cook stove, canned 
goods, fre.sh fruit, plenty of spare Petr{jl & 
oil for the putt-putt (power plant) which 
1 had brought back with me from my island 
stops at ZD9 and LH4 lands. The plant 
I had used all this time was a 1 KW Onin 
with shielded spark plug wire and to elimi¬ 
nate the last bit of spark noise, I had in¬ 
stalled a 10,000 olim, 34 watt resistor. This 
one was a 115 volt job and I could get 


up to 4 hours from a gallon of gasoline 
with it. It used about 1 quart of #20 motor 
oil to every 30 gallons of gas. 1 would take 
the same plant again, I think. I had tried 
my very best to buy one of tiiese new very 
small, light weight plants that has magnets 
and uses no brushes, but I could never get 
them to, lets call it “play ball” and sell it 
to me at what I thought a good price. May¬ 
be if there is another trip 1 will have better 
luck with them. It would have been very 
nice to have used a smaller plant and saved 
lots on “surplus baggage" charges all along 
the way. Don't ever think, fellows, it’s easy 
traveling all over the world with 3 suit cases 
full of radio gear and a wooden box with 
a power plant in it with a vety thin pocket- 
book and not in a good financial position 
to pass out large tips to the various red 
caps you need at every stop. And then there 
were those Customs boys to deal with. This 
along with sometimes as much as 100 rolls 
of color 35mm film and two cameras to 
“explain” to them. After months and months 
of this, you get to the point where you 
don’t even worry about it any more. I had 
many different stories to tell tlie Custom 
boys usually no two of them were ever the 



if you Kdve what we want—TED, GRC, TRC. ARC, RRC, VRC, ARK, URR, APN, H-P, General Radio, Tektronix 
dnd other mifitary surplus equipment—we wff/ ouf-buy and auf-pay anyone else fn fbe counfryl 

Tell us your best offer—4ND TOP fTi We trade. We swap. We pay freight. And we pay you fasti 

For action^ ftH out coupon, and air mail it out today! Today! Today! 


COLUMBIA SPECIALS] 

STODDART FIELD INTENSITY METER: All 


ranges. Like new 


•> - P I I'M I ^ - 


P.U.R, 


BC-454 COMMAND RECVR.; 3-i Me. Like 


new 




S14.9S 


MO*7/ARC*5 PLATE MODULATOR; 
ce H e n t ..... ...., 9 5 

H5*33 HEADSET: 600 ohm. New! ... S7.95 
l \?n CARBON MIKE: New! Special S9.95 


BRAND NEW TUBES! 


4-400A _ 
4CX300A 


S29.9S 
. 17,50 


etc . 

6146 


.S14.95 
. 2,95 


TO; COLUMBIA ELECTRONICS 

4365 West Pico Blvd, Los Angeles, Calif, 90019 


I have the following equipment to sell; 


Item 

Cond, 

Price 



S 



S 



s 



$ 


Name.__ 

Address.. 

City. . 




.Zone., 




.state 






J 


COLUMBIA ELECTRONICS 

4365 WEST PICO BLVD. LOS ANGELES, CALIF. 90019 (2131 938-3731 
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same; and you must remember at some 
stops, the Custom fellows could not even 
speak English. 

Like I said (juite a few lines back, here 
I was at the home of ZS6LM getting ready 
to go along with him over into Basutoland 
(ZS8). We had a small trailer attached to 
the rear of Lamberth’s car. This was a small 
one and every single item was packed in 
it. I donT think there was enough room 
left for a flea to get in. That fellow Lam- 
berth really knew how to pack a trailer. 
Then a large canvas cover was wrapped 
around it so that if it rained notliing could 
get wet. 

Lamberth spoke fairly good English and 
just a little of the South African tongue 
called Africaans. The further we got away 
from Johannesburg, the less and less the 
local people could understand English—but 
Lamberth said they were just putting this 
act on, that they could understand and 
speak English OK but were just hard headed 
and did not want to use that tongue be¬ 
cause their feelings at that time were not 
too good towards England. The trip from 
Johannesbmg to ZS8 land took us from 
about 4 AM in the morning to about 5 PM 
that afternoon. There were good roads all 


the way up to the border of ZS8, a very 
rocky, mountainous looking sort of country, 
strictly run by their natives, policeman, 
customs officials and all. At least they spoke 
and understood English. The last hundred 
or so miles, no one at any of our stops 
along the way could understand or speak 
English, or thats what they indicated to us. 
This did not make either Lamberth or me 
very happy. It was very difficult to convey 
to them that we even wanted a cup of 
coffee and gasoline for the car. 

The customs and immigration stop at the 
border of ZS8 was very brief and we were 
treated very nicely. They did not try to 
cause us any delay at all. We drove thru 
Maseru some 10 or 15 miles into the coun¬ 
try, around a few small hills and moimtains, 
turned off on a side road and found a small 
lake with a beautiful grassy spot under 
some high trees, an ideal spot for our op¬ 
erating position. We stopped and got out 
the car and walked all over the place look¬ 
ing up at the tall FB trees to support our 
antennas, etc. Then we drove back to Ma- 
suru, to hunt up the Government Officials, 
police dept., security dept, army, etc., to tell 
them why we were down there and what we 
wanted to do. In a few hours we were 


WE WANT YOU TO MAKE 


THE SWITCH. 


JOIN OUR GROWING LIST 


OF THOUSANDS OF 


SATISIFED CUSTOMERS. 


Our semiconductors have lull factory 
length leads^ are American made, un¬ 
used and in good physical condition* 
Our technical descriptions and pic¬ 
tures are completely accurate. 

TRI ACS 

TO-66 


$L75. 


ZENERS: I-watt 6-33 V. 50^; 10- 
watt 6-200 V, 50-watt 6-200 


PRV 1 

iOO 

200 1 

300 

400 

BOO 

5.A 


1.40 1 

L7S 

2.2S 

2M 1 


□ 500 HFe plastic transistors (NPN). 

TO-18, SI units sim* to 2N3565 
.............3/5 LOO 

□ SILICON BILATERAL SWITCH, 

Replaces 2 SCR’s by firing In 
either direction when breakdown volt¬ 
age 1$ exceeded. Used m light dim¬ 
mers, etc, . 2/51,00 

□ 1000 PRV at 3A, full wave bridges 

__each 

□ NEON LIGHT OR NIXIE TUBE 
drivers. An NPN, TO-I8, S, tran¬ 
sistor with a VCBO of 120 _-3/$I*00 

□ SIM to 2N2e75 {PNP), Silicon 
20 watts with 30 MHz cut off. 

_ _ {^75 

□ HIGH'“'"voltage 

VCBO at 2.5A. High HFE In 
TO-66 pack .. $.7S 

SILICON POWER RECTIFIERS 


PRV 1 

3A 


I2A [ 

2DA 

f 40A 

too 1 
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Average weight per package Vi lb. 
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SR Flip Flops . $.90 
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JK Flip Flops .. .51,15 

Dual NAND NOR Gates .SLOO 
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Quad NAND NOR Gates .$L00 

TO -85 flat pack, with holder. Guaranteed 
to work. They come complete with sche¬ 
matic, elect, characteristic sheet some 
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NEW VFO FOR TX-62 


or any 


VHF TRANSMIHER 



NEW AMECO VFO FOR 0,2 & VA METERS 

The new Ameco VFO-621 U a compofilgn umt designed 
to operate with the Ameco TX-62» It can olsa be used 
¥dth any other commerdal 6, 2^ or V/z meter transmitter. 
Because it uses a transistorized oscillator drojit, it is ex« 
tremely stable. An amplifier stage provides high output 
ot 24*26 MC, The VFO indudes a bullt4n solid state 
Zener diode regulated AC power supply. 

This new VFO is truly ari exceptional performer at 
a very low price Model VFO-621 $59.95 net. 


The NEW 


AMECO 


TX-62 


tn response to the demand for. an Inex* 
pensive compact VHF transmitter, Ameco 
has brousht out its new 2 and 6 meter 
transmitter. It is easy to. tune because all 
circuits up to the final are broadbanded. 
There is no other-transmitter like it on 
the market! 

SPECIFICATIONS AND FEATURES 
Power input to final: 75W. CW, 75W, peak 
on phone. 

Tube lineup; 6GK6—osc., tripler, 6GK6 
doubter, 7868 tripler (on 2 meters) 
7984-Ftnal. 12AX7 and 6GK6 modulator. 
Crystal-controlled or external VFO. Crystals 
used are inexpensive 8 Me type. 

Meter reads final cathode current, final 
grid current and RF output. 

Solid state power supply. 

Uike./key jack and crystal socket on front 
pane). Push-to-talk mike jack. 
Potentiometer type drive control. Audio 
gain control. 

Additional connections in rear for key and 
relay. 

Model TX-62 Wired and Tested only $149.9S 


AMECO EQUIPMENT CORP. 

A SUBSIDtARY OF AEROTRON, INC. ■ P. 0. BOX 6527 ■ RALEIGH, N. C. 27608 


cleareci to operate. We explained to them 

where we wanted to operate from, telling 

them exactly where the nice little lakefront 

»* 

was. We found that this was Government 
property and after locating the right officials 
we were given pennission to stay and op¬ 
erate from that spot. We stopped at a sort 
of grocery store/bakery and bought a few 
loaves of bread (hard as a rock and just 
a.s heavy too!). Back to our little DXpedition 
QTH we drove, and by doing a lot of rush¬ 
ing we managed to get our tent erected 
before nightfall. After niglitfall, it was us 
and the mosquitoes, but when we got our 
netting over the beds in place die QRM 
from them ceased. We were dead tired so 
had no trouble getting to sleep that night. 
In the distance we could hear a few lions 
roaring and many other strange sounds 
eminating from the jungle which was some 
few miles away from us. 

We were up early the next morning and 
I was raring to get an antenna up and to 
get on the air! We found the trees im¬ 
possible to climb, the first limbs on them 
being out of our reach. But, while we were 
tr\dng to figure a way to get our antennas 
up in the tops of the higher ones, two 


natives came past, an old man and probably 
his young son. The old man looked as if 
he was about 60 and the younger one about 
20 years old. Lamberth hailed them and 
asked them if they could climb these trees. 
Neither of them could understand. He then 
tried in his beat-up Africaans language and 
the old man could sort of halfway under- 
.stand this, but the youngest one could nof! 
After a little explaining the younger man 
agreed to climb the trees for us. This was 
a very interesting antenna installation fel¬ 
lows. I would tell Lamberth, he would trans¬ 
late what I said into Africaan, and give it 
to the old man, the old man would then 
translate this into the Basuto tongue. To this 
day I am quite sure the final message to 
the fellow up the tree installing the antennas 
was never the message I gave to Lamberth! 
Something was lost along the way I am 
sure. After about 6 or 7 hours of yelling 
hack and fortli we finally ended up with 
my Hy-Cain model 14AVQ vertical up in 
the very top of the tallest tree some 75 to 
80 feet from the ground—a very FB antenna 
we had there, fellers. Then we put up our 
80 meter halfwave dipole between the next 
two tallest trees, some 70 feet or so above 
the ground. We were all set for a very 
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fine DXpedition operation. The power plcint 
was set up 500 ft. away at the end of two 
250 foot extension cords attached together. 
These two #12 wire extension cords saw 
me all around the world and came in very 
handy many times so as to be able to get 
the power plant a good distance away from 
the operating position. This was about 3PM 
in the afternoon, I let Lamberth have the 
first go at the rig, while I sacked up (I 
wanted to be well rested for my turn!). 
Lamberth stayed with it for about 3 hours, 
turning the rig over to me just about sun¬ 
down—which we all know is a good time to 
be on the air from anywhere in the world. 
With our all band capability some band was 
open aU the time except from about 4 to 
5 AM, which I bad foimd was a bad time 
to try operating from almost any point on 
the globe. But, right now, I woiild think 
many bands would be open all night long 
with the FB sunspots we now have with us. 
The sunspots were very close to their mini¬ 
mum 11 year count when I was on this 
one trip, so I could not depend on much 
help from ole Sol. But even with the Sun 
spots against us we had a very fine DXpedi¬ 
tion operation from ZS8 land. At that time 


Basutoland was on the rare country list 
and many fellows needed it for a new one. 
Specially on the lower frequencies. To be 
honest, fellows—“we had a ball there”. Be¬ 
ing on a DXpedition with a specialist like 
Lamberth was a real treat to me. We never 
had any trouble with both of us wanting 
to do the operating at the same time. Lam¬ 
berth was more than fair in our operating 
schedules—a fine fellow to be with on a 
DXpedition. It doesn’t always work out like 
this when more than one operator is on a 
DXpedition, I am sorry to say. The 5 or 
so days we stayed there passed all too 
swiftly, but the day to depart always arrives. 
We had to find the same two fellows who 
had installed the antennas to take them 
down. This was no trouble since they lived 
nearby and like many others around there 
they were not working anywhere so they 
were at home and gladly assisted us in 
the antenna removal. This was a lot easier 
than erecting them, I am glad to say. Every 
day while we were down there, we drove 
to town to pick up something to eat and 
to get our watertank filled with fresh water. 
There were plenty of nice oranges, mangos, 
apauas, grapes, melons there as well as 
very fine bananas at very cheap prices. 



























GLEN SEZ: 

The following list represents a 
few of the more popular items 
included in our used inventory: 


Collins 


Drake 


75A2A 

$209 

TR3 

$419 

32SI 

419 

T4X 

339 



R4A 

339 

Hammarlund 


MS4 

10 

HX50 

279 

HC4 

65 

HQ 170AC 

239 

Swan 


HQ! 10 

99 




400 

275 

Hallicrafters 


406 

50 

HT44 

249 

SBE 


HT37 

249 


SR500 

345 

SB34 

325 

W/AC 


SB2LA 

189 


Adirondack Radio Supply, Inc. 

185-191 W. Main St. 
Amsterdam, N. Y. 12010 
518-842-8350 


Canned sardines could be found at the local 
store at a very high price, I hate to say. 
We ate plenty of these but not because I 
liked them, only because that was all to be 
found in the eating line. Sometimes you 
try eating just oil sardines and very hard, 
dry, brittle, stale bread three times a day! 
Then you will be glad to fill your stomach 
up with fresh fruit and this is exactly what 
I did each dav. I would estimate I ate 
about 35 oranges and 25 bananas each day 
and maybe 3 small saidines and 3 slices 
of that doggoned bread. I did not look 
forward to our mealtime I am sorry to say. 

We of cxjurse drank plenty of coffee, and 
Lamberth liked it very strong which did not 
please me at all and there was no instant 
coffee on this expedition. We departed 
from Basutoland after what I called a very 
fine operation, I at the moment have for¬ 
gotten how many stations we actually 
worked, seems like about 4,700 QSO’s as 
near as I can remember which is not too 
bad considering the rotten sun-spot activity— 
ROY it sure would have been great to be 
there with the bands like they are now— 
its hard to say how many QSO’s a fellow 
could have if he could stick with it all night 
long, every night for 5 or 6 nights solid. 
Maybe one of these days I might get to 
find out how this would work out—a feller 
can’t ever tell what will happen in the future 
vou know I 

w 

We drove back to Johannesburg, arriv¬ 
ing there late that night. The next few 
days was spent in and around the town 
visiting the various DXers thereabouts and 
finding that they all were very well 
equipped with nice rigs and FB beams 
mostly. I even got to visit a few gold mines 
there too, quite interesting these gold mines 
BUT you can be sure they don’t give you 
any samples of their product. That earth 
down under Johannesburg must be loadetl 
with gold, I have no idea as to how many 
Gold mines there are in and around that 
town. All too soon, time arrived to depart 
for the east coast city of Durban where the 
fellows were QRX to have an eye-baU QSO 
with me. Again it was via train—those fine 
luxurous trains of South Africa will spoil a 
fellow. They are as smooth as silk, very 
quiet, with delicious food at v^ery reasonable 
prices, too. Much different from the trains in 
the USA, I hate to say.—more next month 
fellers. 
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3Vi" X Vi" RACK PANEL 
10" Depth $S.OO PPD 
Chech or M.O. No COD 
NYC Res. Add 5% 
NYS Res. Add 2% 

DEVICES 


CONSTRUCT YOUR 
EQUIPMENT THE 
EASY WAY—USE 
THE UNIT CHASSIS 

Wire and test the subchassis out¬ 
side where everything is acces- 
sibte. Assemble the subchassis 
into the unit chassis and you 
have a professional packogc. 


3" X 6Vi" 



2 

s^kchassls 


BOX 136 BRONX N.Y. 10463 


DIODES 

ALL TESTED AND SOLD WITH 
MONEY BACK GUARANTEE 

EPOXY TYPE 1.2 AMP 

50 VOLT PJV—.06 600 VOLT PIV—.16 
200 VOLT PIV—.10 800 VOLT PIV—.20 
400 VOLT PIV—.14 1000 VOLT PIV—.24 

TERMS; CHECK OR MONEY ORDER 

WITH ORDER 

MINIMUM ORDER $5.00 
ALL ORDERS PPD IN U.S.A. 

"PETE" FRAGALE W8AEN 

PO BOX 585 

CLARKSBURG, W. VA. 26301 
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never say die 

Safellifes 

When you live almost totally immersed in 
ham radio, as I do, there is a tendency to 
keep a crystal ball at hand for occasional 
checldng for portents of the future. 

The other day I swung around from a 
nicp chat on 20M with a movie photographer 
out in Hollywood and looked into the ball. 
Actually, since those real crystal balls are so 
expensive. I've made do with the >vorld globe 
we advertise. I just throw my eyes out of 
focus a little. I'm thrifty. Well, anyway, there, 
staring back at me, was another ball. I threw 
my eyes a little further out of focus, which 
I find is a lot easier to do these days than 
it was ten years or so ago. Actually, it is 
getting harder to keep them in focus now 
days. 

As George Floyd W2RYT/4 would say, 
“Holy Sacramento!” There was a satellite. 

The more I find out about the satellites, 
the more I am convinced that these are the 
best thing to come along for amateur radio. 
Not that we will be using them ourselves in 
any future that I can see, other than an oc¬ 
casional little Oscar attempt. This would 
take a national effort and, as far as I know, 
we have no national society capable of any¬ 
thing creative like that. 

t “ 

When you consider that one single satel¬ 
lite could replace all of the long-lines in 
our country you can see that it can’t be 
very long before we step into this possible 
future. The FCC is embroiled in this right 
now and it is going to get nothing but worse 
for them. This probably has a lot to do with 
the almost complete lack of their attention 
that we got on the ARRL incentive licensing 
proposition. Obviously they took the easy 
way out and went along with the pressure 
from the League. If we don’t leam to try to 
control our own future we are going to be 
on the dirty end of a lot more sticks. ( 

The FCC is wrestling with the problems 
posed by CATV. A couple satellites broad¬ 
casting television on all channels would put 
every CATV right out of business. It would 
also probably put every land-based television 
station out of business too. There are a lot 
of commercial interests that can get hurt 
unless they move now to meet the future 


RQHN. 


Big name in towers 


ROHN TOWERS have become 
the accepted standard of ex¬ 
cellence throughout the world 
“ meeting the needs of the 
communication, broadcasting, 
transportation, oil, utilities, 
manufacturing and other in¬ 
dustries, including home TV 
and amateur needs. 



Computer engineered and de¬ 
signed ROHN TOWERS are pro¬ 
duced in ROHN’S vast manu¬ 
facturing complex utilizing the 
latest equipment and meth¬ 
ods. Convenient warehousing 
facilities at strategic locations 
plus world-wide representa¬ 
tives and complete turnkey 
tower erection service . . . 
along with’ a complete line 
of tower accessories, light 
ing systems and microwave 
reflectors make ROHN the 
complete tower line — 
throughout the world. 


Representation and 
Distribution Worldwide 

For further information 
contact 

ROHN. 

Home Office 
P.O. Box 2000, 

Peoria, Illinois 61601 
Ph. 309/637-8416 
TWX 309/697-1488 
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and find some solution to the coming era. The 
public has everything to gain. If we have a 
choice of fifty or one hundred different tele¬ 
vision channels instead of the present two 
or three that are available in a great many 
areas of the country we may get a little 
more from the slavery to ratings and de¬ 
veloped programs for special interest groups. 
1 imagine that we vsdll have a good supply 
of educational shows. I hope so. 

Ma Bell will be able to get all that cop¬ 
per back that she is now using for outside 
wires to our homes and oflBces. A small trans¬ 
ceiver and a little dish on the roof will en¬ 
able all phones to be connected via satel¬ 
lite to ground equipment for switching and 
back to satellite to be relayed. We should 
be able to have a telephone in our car and 
even in our shirt pocket, if we want. A 
unit the size of a pack of cigarettes should 
enable us to keep in touch with the world. 
What a thing to have in case of an accident 
anywhere ... or even getting lost. 

Radio channels would bring us instant 
news. There might even be different chan¬ 
nels for different types of news. Another 
channel for time and weather announcements, 
etc. It could do away with watches. 

Our great mail problem could be solved 
via satellite communications. Suppose that 
a small teleprinter type device were avail¬ 
able which would type out the letter and 
also put it on tape. The tape better” could 
then be sent by satellite and automatically 
routed to the delivery printer. This should 
cost even less than our present postage. It 
would be almost instantaneous and letter 
exchanges could take place rapidly when de¬ 
sired. 

Global television will probably do more 
to bring the world together than any other 
influence. The backward peoples wall be able 
to be in contact with what is happening 
right at the moment all over the world. If 
the U. S. is first in global television we may 
well get a head start on teaching English to 
everyone in the world. 

Satellites certainly will be far more effi- 
cient for all communications than any system 
we are using at present. As they come into 
use we will see those short-wave teleprinter 
signals disappearing. And they will be fol¬ 
lowed by the disappearance of short-wave 
broadcasting. It may not be very many years 
before we have the short waves all to our¬ 
selves again and can expand our bands back 
to where they were many years ago. Twenty 


meters used to run from 14,000 to 15,000 
Hz, you know. 

Calcutta 

Within minutes of my arrival at the hotel 
in Calcutta VU2RF had located me. This 
took a bit of doing for I was a day late due 
to the changed airline schedules from Nepal. 
I had just time for a quick shower before 
RF, AJ and HK (VXJ2’s) arrived to take me 
to dinner. We talked ham talk over the usual 
Indian curries. They had curried everything, 
meat, vegetables and potatoes. I think even 
the peach melba was curried, though it may 
have been residual. I like curry. Actually, 
I love curry, but this meal brought on a three 
day attack of super heartburn that you 
wouldn’t believe. My digestive tract was al¬ 
most completely destroyed. 

My plane to Rangoon was supposed to 
leave about noon the next day but, having 
found most of my original reservations on the 
trip were flights that no longer existed, I 
checked into the situation upon arrival. Sure 
enough, my noon flight had been changed to 
7:20 AM. And would I please be at the air¬ 
line office at 5:40 tomorrow morning. I tried 
to explain to the lady that first of all this 
was a terrible time to run a flight. And sec¬ 
ond I wanted to know if the flight out of 
Rangoon had been changed too so I would 
be able to stop there. You see Burma is not 
at all anxious to have any visitors and the 
very best you can manage is a 24-hour visa. 
If you arrive in Burma more than 24 hours 
before your confirmed reservation out of the 
country they will not let you get off the 
plane. My &ght just flew to Rangoon and 
then back to Calcutta, so if Royal Thai air¬ 
lines hadn’t changed the schedule out of 
Rangoon then I couldn’t fly in the morning. 
She knew nothing about this. Royal Thai 
airlines has no offices in Calcutta so she 
told me to call SAS airlines, who handle 
Royal Thai. 

SAS informed me that their office was 
closed and that if I would call after nine in 
the morning they would let me know about 
my reservations and the Royal Thai flights. 
Lady, 171 be on my way to Rangoon by 
nine. Sorry sir. Oh well, nothing lost but a 
night’s sleep and about tw^o millimeters of 
ground off teeth. 

At five in the morning I groggily checked 
out of the hotel ... $4 for the room with 
air conditioning and shower . . . and stepped 
carefully over the people sleeping on the 
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VU2RF, VU2HK and VU2AJ in Calcutta, three nice 
fellows who made my visit particularly memorable. 


sidewalk into a cab. The taxi fare to the air¬ 
line office was 10^, including tip. 1 reported 
in to Indian Airlines and found that my plane 
had been delayed until noon. Well that was 
good news. Back on the original schedule, 
I checked and found that my Royal Thai 
flight was still on schedule and that I would 
be able to visit Burma. 

I went back to the hotel and slept a 
couple more hours before venturing out for 
some pictures and sightseeing. By then the 
thousands of people that I had seen sleeping 
on the streets were all up and away. A shoe- 
shine man started following me, ignoring 
the obvious fact that my shoes had been 
perfectly shined by the hotel boy a few 
minutes earlier. He kept after me, whining, 
for several blocks, making my life miserable. 

Calcutta is one of the few places in the 
world left where there are still large num¬ 
bers of gin rickshaws in use. People . . . peo¬ 
ple ... by the tens of thousands. \Vhat can 
I describe? The dried leaves thev use in- 
stead of small paper bags for candy or 
cakes . . . the cobbler shops that are just a 
few square feet of the sidewalk . . . people 
washing at sidewalk pumps . . .the piece 
of rope tied to a lamp pole in front of a 
tobacco shop, lit on one end for customers 
to light their cigarettes ... the little booths 
of the betel nut venders sitting at waist 
height with the leaves and evil-looking mak¬ 
ings spread around them, the booths only 
about two feet deep. 

In checking out of the hotel the second 
time the manager apologized for the airline 
letting me get up at five like that. He ex¬ 
plained that the flight crew was stopping 
at the hotel too and that they had been told 
the night before that the flight was delayed 


and thus didn’t have to get up at the crack 
of doom. That little bit of news would have 
saved me a sleepless night of worry. 

There was another American on the bus 
to the airport with me. He was also going 
to Rangoon. Good deal, it was a lot more fun 
to have someone to talk things over with. 
At the airport Indian Airlines checked my 
visa carefully and rechecked the Royal Thai 
flight to make sure that they wouldn’t get 
me down to Rangoon and then have to 
bring me back again. All ok. They explained 
that this was very unusual for normally, 
when their flight is on time, there are no 
flights, out of Rangoon within 24 hours, so 
no one is able to go there to visit. It is only 
when a plane is very late that a connection 
can be made. They checked the visa of 
the other American and had some doubts 
about it. He tried to get the Burmese Consul 
on the phone, but coudn’t manage it. He 
finally gave up and went back to Calcutta. 

My plane left with just three passengers 
in the 60 seat plane, and two of us were 
Burmese. Lunch was served . . . small card¬ 
board box with little waxed paper packages 
in it. There was a chicken leg, a curried 
croquet ... I needed some curry about 
now . . . carrots and beans, fried potato, roll 
and butter, and for dessert a macaroon 
cake and banana. Orange squash to drink. 
I ate sparingly, remembering the interesting 
dinner I had had last night with RF, AJ, 
and HK. I’d give you their names, but In¬ 
dians seem to go by their last names in¬ 
stead of their first names and it is easier 
to say RF than Rengarajan. You know, ham 
talk is ham talk anywhere . . . beams, rigs, 
DX, new circuits, expeditions, all that stuff. 
Put me with hams and I’ll go on for days 
telling about the rare ones I used to work 
with my little Twin-Three beam . . . how 
many kilowatts some of the louder of the 
U. S. DX’ers are using, and such, 

I did want to tell you about my fascinating 
visit to Burma this month, but I want to 
tell you all about that in detail, so I’ll hold 
off and let you have the news next month. 
Perhaps you’ve noticed that you have heard 
absolutely nothing about what is going on 
in Burma in any magazine or newspaper. The 
fact of it is that Americans find it almost 
impossible to get into the country. I doubt 
if a newsman has been there in years. I 
read a lot ... a very lot . . . and I’ve seen 
absolutelv nothing about the situation there. 

. . . W2NSD 
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WHY A NEW QUAD? 


There are many desirable commercial 
quad designs available today. If you have 
ever considered a new antenna and debated 
the beam versus quad theory, you are un¬ 
doubtedly aware of advantages of quads 
and their disadvantages as well. Our Regi- 
nair 321 Quad (3 bands, 2 elements, 1 feed 
line), announced in September, brings to 
Quad owners several new advantages. Be¬ 
fore describing these, let me point out that 
a good quad should be quickly assembled 
and erected, without the tedious problem of 
adjusting stubs, traps, or balims, and that 
when completed it should be mechanically 
rugged and stable for years of trouble free 
operation. Up to now the beam always led 
this argument. But no longer. 

Imagine, if you will, a quad that will go 
together in one hour, that requires no tuning 
or adjustment of any kind, arid that will 
present a flat response of less than 1:5 to 1 
over the entire 10 , 15, and 20 meter bands 
with one 52 ohm feed line! Remember too 
that there is positively no interaction be¬ 
tween bands. When you operate on 20 there 
is no harmonic suck out from the 10 meter 
element. 

Imagine a boomless quad—much less 
wind resistant, yet mechanically more re¬ 
liable! 

And now for the Reginair’s philosophy. 
To achieve single feed line this Quad is 
designed so that the electrical spacing be¬ 
tween driven element and reflector is the 
same on each band; a reality because of the 
unique boomless hub. The actual feed im¬ 
pedance of each element is 100 ohms. This 
is transformed to 50 ohms by a Q section of 
RGll/U cut for 21 me. When matching 


only 2 to 1 the section works well over the 
octave from 14 to 28. 

The problem of harmonic radiation from 
the 20 meter element was resolved by in¬ 
serting a 5* wave, 10 meter, shorted de¬ 
coupling stub within the 20 meter driven 
element at the point of feed. The stub is 
made of RG 8 /U, the center conductor of 
which becomes part of the antenna loop. 

The boomless hub is actually a 3?j" 
thick wall aluminum tube, 8 " long, ma¬ 
chined in such a wav as to serve as the 

w ,v‘ 

anchorage for both the masting and the 
aluminum tubing which in turn holds the 
hardwood dowels in place. 

The major specifications are: 

1. Full band coverage on 10, 15, and 20 
with less than 1:5 VSWR 

2 . Maximum of 4.5 square feet wind 
resistance 

3. Turning radius is 9% feet 

4. Front to back ratio, 25 db across each 
band 

5. Forward gain, 8/2 db 

6 . Net weight, 35 lbs; gross shipping 
weight, 60 lbs. 

7. Feed impedance, 52 ohms (RG 8 ) 

8 . Power limitation, 2 kw PEP 

9. Net price F.O.B. Harvard, Mass., 
$69.95 

Here is a unique new Quad, pre-eminent 
in design, that not only works well, but will 
last and last, and yet can be installed in 
minimum time and with no tune up. Re¬ 
member, there is nothing you can spend 
money on that will produce such dynamic 
change as a good antenna. Put up your 
Quad now while DX is so good! 


HERBERT W. GORDON COMPANY 

Woodchuck Hill Road 
Harvard, Massachusetts 01451 

"Helping Hams to Help Themselves” 
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Hams visiting me are invariably impressed 
when I demonstrate my station. It consists 
of a National NCX-5 with a BTI Linear. The 
results are pure pleasure. Just about every 
station called is worked—no matter where 
they are located. Obviously my antenna sys¬ 
tem has a great deal to do with my results, 
but whereas I have a choice of all trans¬ 
ceivers, why do I use the National NCX-5? 

In a few words—because I like its per¬ 
formance, and its conveniently thought-out 
controls. Greater flexibility and ease of oper¬ 
ation, especially in contents or when the go¬ 
ing gets rough. 

When your signal is the dominant one, and 
when the DX is vying with each other to try 
to work you, they haven’t the time and some¬ 
times the means to exactly zero beat you. 
Maybe they are only 100 cycles away or per¬ 
haps its 2 Kc from where you are transmit¬ 
ting. With most transceivers you would be 
lost as far as these contacts are concerned, 
for you wouldn’t want to constantly change 
your transmitted frequency. The NCX-5 has 
incremental tuning which permits up to plus 
or minus 5 KC of vernier tuning. 

Next in importance to me is the ability to 
read frequency precisely and to an order of 
100 cycles. In most products you only guess 
at up to ±3 KC. 

Did you ever handle traffic? Notice how 
often it is necessary to go on the opposite 


sideband for copy while the Net continues 
along. The NCX-5 provides opposite side¬ 
band operation. 

For Round-table SSB work Vox is most 
useful. Does your transceiver offer Vox? The 
National NCX-5 does—and it is a darned 
good one, too. 

Suppose you want to operate CW. Do you 
have to switch your transceiver every time 
you listen or every time you send. The Na¬ 
tional NCX-5 offers automatic break-in CW. 
To my knowledge, it is the only set that does 
this. 

I could go on and on. Suffice for me to 
say that this model set has been debugged, 
is very, very practical for me to use—and 
should therefore be for you, too. 

Now, here is the deal. I will sell you the 
latest Mark II version—factory fresh NCX-5, 
at $549.00. Its matching console speaker and 
supply is $110.00, A companion VFO with 
the same digital read-out sells for $2.50.00. 
Add these up—they total 909 bucks. My spe¬ 
cial price for the three pieces—all with a 1 
year guarantee—is but $750.00, delivered 
free to the 48 states. The bargain applies to 
all three pieces; in effect, you are saving 
$150.00 on the companion VFO. 

Here is the height of deluxe ham radio 
operation, at a price you can afford. Terms 
to those deserving them—trade-ins, too. 


HERBERT W. GORDON COMPANY 

Woodcliuck Hill Road 

Harvard, Massachusetts 01451 

*^Helping Hams to Help Themselves” 
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MEAT AND POTATOES AND 
SOMETHING CALLED VALUE 

I am always on the lookout for electronic 
components or assemblies which possess po¬ 
tential ham value. I have also been interested 
in any item which makes it possible for more 
hams to enjoy sideband. You can, therefore, 
understand how happy I was when on a re¬ 
cent western trip I found one lot of 225 watt 
core power transformers and in another area 
a batch of computer grade electrolytic con¬ 
densers. Immediately, I felt that we could 
put out a darned good universal transceiver 
power supply and when I got back, the boys 
in the shop confirmed this. 

I say universal 'because with two of these 
power transformers and two 500 mil chokes, 
12 diodes, assorted resistors and other com¬ 
ponents, we were able to make up a supply 
which met the requirements of the latest 
Swan, Collins, Drake, Hallicrafters, Heath, 
and National transceivers. Talk about value! 
We can offer this complete assortment of 
parts including a 16 gauge steel chassis and 
bottom plate, a good PM speaker and mating 
plugs for your particular transceiver for just 
$50. The transformers in this set weigh 17 
lbs. and altogether the completed supply will 
weigh close to 40 lbs. This is what I call 
meat and potatoes. The filtering is excellent; 
the regulation is extremely good, and we 
have schematics and a printed story to be 
supplied with each kit, giving detailed infor¬ 



mation as to how to make the connections 
for your own rig. You will have to tell us 
what model you own. 

This is what the power supply will do: 

800-1000 V at up to 400 mils on peak 

285-320 V at up to 300 mils 

bias of up to 125V at 100 mils 

12V DC at 1 ampere 

12.6V AC at 6.5 amps 

Remember, this is an assembly of parts. 

We do not furnish a drilled chassis; we do 
not furnish the hardware; we do not furnish 
the solder and the wire but literally every¬ 
thing else is supplied. 

Please allow for 45 lbs. shipping weight or 
otherwise be prepared to accept Railway Ex¬ 
press or motor truck shipment. 



DON'T RUN OUT 
OF NUTS 
AND BOLTS 


AMERICAN BEAUTY 3138 tOO watt SOLDERING IRON —$4.98 

This famoiiB iron has been standard in our trade for over 25 yearSi 
It will operate year in and year out without failure for it is built like 
the proverbial battleship. Especially well balanced for heavy use. Heavy 
enouerh to solder a chassis and Hg^ht enough for all general work. 
The soldering tip is iron plated which greatly reduces pitting and re¬ 
dressing and saves you time if you work with an iron all day long. 
The casing and body are of one-piece seamless steel. The shatter-proof 
wooden handle is coated with a durable rubberoid for personal handling 
comfort. Has a cooling baffle; uses an extra-flexible cord which with¬ 
stands repeated kinking, and bending. Supplied with tip and stand. 
One of the most useful and best values I have ever offered. Absolutely 
new. $12.50 value—my net is $4.96* Allow postage for 2^^ lbs. Only 
275 available. 


We have 500 boxes of %" 
6-32 thread nuts and bolts 
for $1.95 a box. These are 
heavily plated steel oval head 
bolts with square nuts to 
match. Used all the time in 
ham construction projects. 
Each box weighs 3 lbs. 
Please allow for postage. 


HERBERT W. GORDON COMPANY 

Woodchuck Hill Road 
Harvard, Massachusetts 01431 

^'Helping Hams to Help Themselves” 
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NBW PRODUCTS 

James Research OscUlator/Monitor 



This unit can be used for many purposes. 
It is a broadband detector, coupled to a dc 
amplifier which triggers an audible tone 
oscillator and speaker for use as a DC oscil¬ 
lator/monitor. It will detect any rf power 
source of as little as 10 milliwatts without 
direct connection to the unit. The input de¬ 
tector will respond to any frequency be¬ 
tween 100 kHz and 1000 MHz and a stiff 
wire pickup antenna of 8 inches in length 
is all that is required for most rf detection 
uses. 

As a C\V monitor the unit will work with 
any amateur transmitter and will provide 
a clean clear CW sidetone. As a code prac¬ 
tice oscillator, the unit is self contained, has 
adjustable tone, and will work with any key, 
bug, or automatic keyer unit. As a general 
purpose rf detector, the unit will trigger 
either by direct connection to low level 
sources, or by proximity to higher level rf 
(10 milliwatts or higher). 

As a circuit continuity or component test¬ 
er, the unit will trigger from circuit resist¬ 


ances as high as 100 K with no damage to 
delicate components. As a semiconductor 
tester the unit will indicate polarity, type 
(germanium or silicon) and indicate whether 
good or bad. 

Available from the factory for $12.95 in¬ 
cluding battery, postage and insurance. 
Write The James Research Company, 1111 
Schermerhom Street, Brooklyn, New York 
11201. 

Injectorall Alignment Tool Kit 

Not only the presence of metal, but even 
nearness of fingers to high-frequency trans¬ 
formers can add enough body capacitance 
to make alignment inaccurate. The use of 
poorly designed alignment tools can make 
sweep response curves on a scope mislead¬ 
ing. The Injectorall kit contains six align¬ 
ment tools, all made of nylon which will hex 
without breaking. 

It contains two double ended .100" hex 
wrenches, 5 and 11 inches long for standard 
if transformers and coils; a 5 inch long align¬ 
ment tool with both hex and screwdriver 
tips; a pair of tuner alignment tools, 7 and 
12 inches long; and a double ended .075" 
hex wrench, 5 inches long for miniature 
transformers and coils. The ’kit costs $1.95 
and should be an invaluable addition to any 
ham shack. 

Get them at yoiu local electronics parts 
distributor or write to the manufacturer, In¬ 
jectorall Electronics Corporation, Great Neck, 
New York, 11024. 


Pioneer 900 



The Pioneer 900 is a tunable frequency 
shift converter which will accommodate any 
shift from 100 to 900 Hz. It has continuous 
tuning of shift range, permitting reception 
of stations using non-standard shift. The 
unit is completely solid state with 20 semi¬ 
conductors and one integrated circuit. This 
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unit uses a high-voltage keyer stage which 
will switch up to 300 volts. This high-voltage 
feature allows a full printing range to be 
obtained. The Pioneer 900 has a built-in 
bandpass filter, 250 Hz @ 6 dB selectivity 
per channel, complete metering, and con¬ 
sumes less than 10 watts. The input imped¬ 
ance is 4 ohms (others on request). The 
converter is normally packaged in a 5^ 
inch high, IIK inch wide, inch deep 
cabinet which is perforated. It is also avail¬ 
able for rack mo untin g at a small additional 
cost. Price for the Amateur model is $189.50, 
For further information write Pioneer Elec¬ 
tronics, 738 Pacific Street, San Luis Obispo, 
California 93401. 


Twintron AF Resonator 



Here’s a new device for electronics experi¬ 
menters and builders of radio contiols for 


model aircrafts and boats. It is a tunable, 
low-cost, electromechanical resonator, called 
the Twintron. The Twintron can be used in 
audio oscillator circuits, as a narrow band 
reject or pass filter and as a tone echo re¬ 


flector. 


This tiny resonator is inherently immune 
to shock, vibration and mounting position, 
and is insensitive to harmonics. It is avail¬ 
able in three types for the following fre¬ 
quency ranges: 100-700 Hz, 300-3000 Hz, 
and 700-800 Hz. Each type is tunable to 
any frequency witliin it’s range, where it will 
stay until retuned. 

Experimenters can use these tunable Twin¬ 
tron resonators in electronic organ oscillator 
circuits, frequency-sensing devices, CB tone 
squelch encoders and decoders, fixed-fre¬ 
quency audio oscillators, as extremely selec¬ 
tive band-stop and band-pass filters and in 
radio or wire remote controls. Specifications, 
application information and prices may be 
obtained by writing to HB Engineering Cor¬ 
poration, 1101 Ripley Street, Silver Spring, 
Maryland 20910. 
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Sarex Mihi-Cool Enclosures 



The Mini-Cool has literally hundreds of 
uses for radio amateurs, or anyone who 
wants to install or mount precision instru¬ 
ments with maximum protection and flexi¬ 
bility. These minature units are constructed 
to contain cable junction plug boxes, control 
modules, transfonners, circuitry, solid-state 
devices, meters, and amateur radio gear. 
Easy drilling, testing, and asseinbly of com¬ 
ponents and ser\ocing of circuitry is made 
possible by the six flat sides of the Mini-Cool, 
made of lightweight extruded aircraft alum- 
imum alloy. A special feature is a clever 
lock joint at each corner, which tightens 
when the screw fasteners are installed. 

At present twenty-one sizes are available 
ranging from 2 x 2 x to 2.6 x 2.6 x 10 
inches and are available from your local 
electronics distributors. 


Prosser Constant Output Alternator 



A portable alternator capable of deliver¬ 
ing a constant power output of 2500 watts 
@ 115 volts, with a frequency variation of 
only ±2.5 Hz has been announced by Pro.sser 
Industries, Inc. The model 2511A feattares 
an automatic transmission which compen¬ 
sates for input speed changes through 1800- 
3600 rpm to maintain a constant output of 


OFFERS 
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STOCK'. 

CHRISTMAS GIFT SUGGESTIONS 

A COMPLETE "LINE-UP" OF ACCESSORIES 

FOR THE HAM-SHACK 









E* F. aOHNSON 
JONES MlCSO-MATCH 









DOW-KEY 


. . . plus many more nationally 
advertised standard brands._ 

W« maintain the forgeit stock of used equipment 
In the Northeosf — Engineering Department — Time 
Payment Pfon available. 

WRITE FOR lATEST COMPLETE LIST 
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RADIO 


P.O.BOX 312 CONCORD, N. H. 03301 

FONE 503-225-3358 


QUADS 


Worked 42 countries in two 
weeks with my Gotham Quad 
and only 75 watts , * . W3AZR 


CUBICAL QUAD AN¬ 
TENNAS— these two 
element beams have a 
full wavelength driven 
element and a reflector; 
the gain is equal to 
that of a three element 
beam and the directiv¬ 
ity appears to us to be 
exceptional! ALL MET* 

AL (except the insula¬ 
tors )—a bsolutely no 
bamboo- Complete with 
boom* aluminum alloy 
spreaders; sturdy, unf- 
versal“type beam mount; 
uses single 52 ohm coaxial feed; no stubs or 
matching devices needed; full instruction for 
the simple one-man assembly and installation 
are included; this is a fool-proof beam that 
always works with exceptional results. The 
cubical quad is the antenna used by the DX 
champs, and it will do a wonderful job for 
you I Remember: These are absolutely complete! 

10-15-20 CUBICAL QUAD ......$35.00 

10-15 CUBICAL QUAD . .. 30.00 

15-20 CUBICAL QUAD .... 32.00 



handles 5 KW; adjustable 

entire band: and 1' 

alum. 

alloy 

tubtng; 

single coaxial 

fccdUne: 


4 El 

20 ... 

.$32.» 

2 El [5 . 

..$12. 

3 El 

20 ... 

......... 22.* 

6 El 10 . 


2 El 

20 ... 

......... 18. 

4 El 10 .. 

. 18. 

5 El 

15 ... 

.20.* 

10 El G .. 

. 82.* 

4 El 

15 ... 


4 El 6 . 

. 15. 

3 El 

13 ... 

.. IS. 

*Ha5 20' steel boom 



ALL BAND VERTICAL V 80 (6 thru a 0 > . $ 18.95 

ALL BAND VERTICAL VI 60 (6 thru ISO) . 18.95 

Remit With order; shipped charges collect, 
GOTHAM, 1805 Furdy Ave., Dept, 73, Miami Beach, Fla. 33139 

































































WANTED 

SALES ENGINEERS 

EARN 

$ 20,000 

per yeor 

Based on commission from soles and 
installation of just 3 Vanguard TV 
cameros per week! 

Full or Port Time 

Closed circuit TV ts recogniied as a deftnlte 
necessity for many businesses to combat ris- 
ing costs. Thousands of factories, office buiid> 
ings, banks and schools will welcome your 
demonstration. 

Using our list of applications as a guide you 
will be able to show how any establishment 
can use several cameras and how each one 
can save thousands of dollars through the 
resulting increase in efficiency and security. 

If you are over 21, have a working knowledge 
of TV and are financially responsible, we 
need you as a sales engineer to demonstrate 
our Model 501 in your area. To receive your 
application and additional details, send us 
a resume of yourself and include a self- 
addressed, stamped envelope. 

VANGUARD LABS 

Dept. H, 196-23 Jamaica Ave, 

Hollis. N. Y. 11423 




5 BAND-480 WATT SSB TRANSCEIVER 
FOR MOBILE-PORTABLE-HOME STATION 


ACCESSORIES; 


Full Coverage External VFO. Model 410.3 95 

Miniature Phone Band VFO. Model 406B. ...$ 75 

Crystal Controlled Mars Oscillator, Model 405X ...$ 45 
Dual VFO Adaptor. Model 22..$ 25 


12 Volt DC Supply, for mobile operation. 
Model 14*117 


Matching AC Supply. Model 117XC 
Plug-in VOX Unit. Model VX-l ... 


.$130 
.$ 95 
.$ 35 



COTT RADIO SUPPLY, Inc. 


266 ALAMITOS AVENUE 
LONG BEACH, CALIF. 90802 


3600 rpm when the alternator is under load. 
This feature makes it ideal for CW, RTTY, 
facsimile, and SSB. Since the clutch func¬ 
tions only when power is required, belt and 
bearing wear is minimized. 

Dimensions of the constant output alterna¬ 
tor, including the clutch housing, is only 
17 X 17 X 8 inches; weight is 80 pounds. 
Excitation requirement is either 12 or 24 
volts, making the alternator ideal for mobile 
use, or as a portable power plant when 
driven by an external engine. For additional 
information about the Model 2511 A, write 
Prosser Industries, Inc., 900 East Bell Road, 
Anaheim, California. 

Vector D. I. P. Plugbord 

These plug-in circuit boards are 4^ Q 
6^ inches, with an overall pre-punched grid 
of .041 holes on 0.1 inch centers, and have 
copper etched lines .070 inches wide running 
vertically on one side of the boards and 
horizontally on the other side. 

These new D.I.P, Plugbords provide an 
easy, fast method of mounting integrated 
circuits for experimental, prototype, or h am 
equipment. To speed circuit construction, a 
Hne of accessories are available which in¬ 
clude line-cutter tools which interrupt the 
copper lines, printed transparent layout 
sheets for planning circuit connections, and 
miniature push-in terminal pins for connec¬ 
tion points. 

The board material is epoxy paper with 
two ounce copper etched patterns. Vector 
also supplies mating receptacles. Other ac¬ 
cessories are available such as dual-in-line 
14-pin sockets, with or without wire wrap 
contacts, for direct installation in board and 
terminals. 

Boards may be ordered direct from the 
factory or through the firm’s authorized 
distributors. Vector Electionic Co., Inc., 1100 
Flower St., Glendale, California 91201, 

Transceiver Auto-Mount 

A simple, inexpensive auto-mount allows 
you to carry your transceiver in your car, 
safely belted in with operating controls with¬ 
in easy reach at knee height. It utilizes waste 
floor space over the drive shaft hump and 
is easy to install or remove. The Transceiver 
Auto-Mount retails for $7.95 postpaid. Satis¬ 
faction guaranteed or your money back. If 
you have any further questions, write to 
Arco Mfg. Co., Box 817, Grand Forks, North 
Dakota 58201. 
































































Leal-Lok Epoxy .Spray 



Leal-Lok is a one part material, supplied 
in 6-ounce aerosol cans, ready for immediate 
use. It is as easy to use as rubber cement 
and as strong as regular epoxy adhesives. 
It has a multitude of uses for such applica¬ 
tions as fastening of brackets, handles, hard¬ 
ware, small parts and components as well as 
name plates and decorative acces.sories to 
panels, chassis, cabinets, and enclosures. 

Resulting bonds have lap shear strength 
from 2000 to 4000 PS I. This material is ac¬ 
tivated after spraying from the can by con¬ 
tact with air. The initial “grab’* of Leal-Lok 
eliminates the need for clamps and fixtures 
for most applications. Curing takes 8 to 16 
hours to develop full joint strength. Litera¬ 
ture and prices on this product are available 
from Leal Company, Box 53, Oaklyn, New 
Jersey 08107. 


Cornell-Dubilier TMD5 and TMD6 



A smaller ceramic capacitor, with high 
stability, closer tolerance, and a higher ca¬ 
pacitance per unit volume., than any pre¬ 
viously designed is now available from Cor- 
nell-Dubilier Electronics. 

Types TMD5 and TMD6, phenolic coated 
with radial lead construction were designed 
to meet the requirements of rugged handling 
experienced under conventional assembly 
methods. These stable units are ideally 
suited for conventional or printed wiring 



MODEL 501 SHIPPING COLLECT 

Made in USA. COMPLETE WITH LENS 


SUB-MINIATURE SOLID STATE 

TV CAMERA 

FOR CLOSED CIRCUIT OR AMATEUR TV 

THE VANGUARD 501 Is a completely automatic 
closed circuit television camera capable of trans* 
mitting sharp, clear, live pictures to one or more 
TV sets of your choice via a low-cost antenna 
cable (RG-59U) up to a distance of 1000 ft. without 
the need for accessories or modifications on the 
TV sets. The range can be extended indefinitely by 
using line ampfrfiers at repeated intervals or by 
using radio transmitters where regulations permit. 

There are hundreds of practical uses in businessi 
home, school, etc. for any purpose that requires 
you or anyone chosen to observe anything taking 
place anywhere the camera is placed. Designed for 
continuous unattended operation, the all-transistor 
circuitry of the 501 consumes only 7 watts of 
power. 

For coflip/ete specific of Ions 
send for our Hiasfrafed cafaiog* 

VANGUARD LABS 

196-23 Jamaica Ave. Dept. H Hollis, N.Y. 11423 



A COMPLETE LINE OF 
BROADBAND BALUNS 
From The Quofify Leader 



Model 

Impedance* 

Ratio 

Power 

tPEPI 

PHce 

Ppd, in USA 

6010 

50U-50B 

2 KW 

$15.95 

6011 

SOU-2008 

2 KW 

15.95 

6012 

50U-2Q0U 

500 

14.95 

6020 

7SU.75B 

2 KW 

15.95 

6021 

75U-300B 

2 KW 

15.95 

6022 

75U-300U 

500 

14.95 


—Unbalanced 
B —^8a la need 

All Units are Rated at Full Power from 242 me 
Complete with Hardware & Mating Connector 




NEW 

• Model 615 Toroidal Filament Choke—3-30 me 
-—15 amp cont. 

• Complotely encased and ready for mounting 

• Now used in the Henry 2K and 4K amplifiers! 

« ONLY $10.95 PPD. USA 

TRANSLAB INC. 

Hm4 rsociiAL SLVD, ■amuiecq, cauf. mvoi TXtHFHOMe 
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Acclaimed Throughout The World.,,, 
THE <QUAD’ AERIAL 
— Supreme for its size 



The Labgear ‘QUAD’ uses a spider construction 
providing optimum spacing on each band IO-tS-20m. 

KITS AVAILABLE WITH OR WITHOUT BAMBOO 
ARMS. 

Wonderful performance — no tuning adjustment 
necessary. 


Mjuhgear 


LABGEAR LIMITED 
CROMWELL ROAD 
CAMBRIDGE ENGLAND 


Telephone 47301 * Tele^aiiis LpAb^ear Cambridge 

INSTRUMENT REPAIR 

I 

AND CALIBRATION 

Quick service and 
reasonable prices 

Don't sit there chewing your 
nails because your VOM, 
VTVM, 'scope, or what have 
you, won't work. Let us put it 
in tip-top condition so you 
can get on with your job. 

WE CAN SERVICE ANY TEST 
INSTRUMENT. ALL MEASUREMENTS 
TRACEABLE TO N,B.S. 

LEBA INDUSTRIES 

East Pepperell, Mass. 01437 
Phone: 617-433-6771 


assemblies in tuned circuits, delay lines, and 
filter circuits. 

Standard ratings are available from 10 pF 
to a new high of 100,000 pF. Type TMD5 
and TMD6 dipped ceramic capacitors are 
manufactured at the CDE “clean-room” fa¬ 
cility at Norwood, Massachusetts, under care¬ 
fully monitored and exacting quality control 
standards for highest reliability. 

For more information contact Marketing 
Services Department Cornell-Dubilier Elec¬ 
tronics, 50 Paris Street, Newark, New Jer¬ 
sey 07101. 


Epoxy-Dipped Low-Cost 
Tantalum Capacitors 

JFD Electronics Company Components 
Division is now offering a broad line of 
epoxy protected solid tantalum capacitors 
at a price below that of metal-cased types. 
These miniature, bead-type units, offer bet¬ 
ter performance, take up much less space 
and give considerable overall savings in cir¬ 
cuit size relative to aluminum foil electro- 
lytics. 

The JFD “Stangard” capacitor series is 
made of sintered tantalum with a tantalum 
pentoxdde dielectric. Capacitance values are 
available in ranges from 0.1 to 50 mfd with 
a tolerance of —20% to 50%. Physically, 
these units range from 0.2 to 0.28 inches in 
diameter by 0.3 to 0,38 inches in length. 

Write to JFD Electronics Company, Com¬ 
ponents Division, loth Avenue at 62nd 
Street, Brooklyn, New York 11219, for the 
name of your nearest distributor. 

Caslon Digital Clock Movement 

The ROPAT company w'ishes to announce 
the availability of the Caslon Digital Clock 
Movement. The Caslon utilizes a unique 
spht card read-out feature, combined with 
a silent, completely enclosed gear box de¬ 
signed for maijy years of trouble free opera¬ 
tion. The movement ls available with pilot 
light and for operation on either 110 or 220 
Vac; 50 and 60 Hz operation is provided 
and all electrical parts are U.L. approved. 

This movement makes an excellent addi¬ 
tion to TV, radio, transmitters, and any 
equipment utilizing a built-in clock. For 
further information contact ROPAT Com¬ 
pany, 5557 Centinella Blvd., Los Angeles 66, 
Cahfomia. 
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Motorola Field-Effect 
Current Regulating Diodes 



A new series of current regulating diodes 
covering the current range from 0.22 to 4.7 
mA with 32 devices is now available from 
Motorola Semiconductor Products, Inc. 

The 1N5283 through 1N5314 current reg¬ 
ulators are field-effect diodes which estab¬ 
lish a constant current flow independent of 
voltage—the analog of a zener diode which 
provides a voltage independent of current. 

These diodes are well adapted for use as 
a constant current source in differential 
amplifier circuits, ramp generators, tran¬ 
sistor biasing, or as an active, high imped¬ 
ance load for high voltage-gain amplifiers. 

The device current specifications have a 
±10% tolerance, a peak operating voltage 
of 100 volts, 600 mW power dissipation, and 
is in an hermetically sealed DO-7 glass 
package. 

Further information and complete specifi¬ 
cations are available from the Technical In¬ 
formation Center, Motorola Semiconductor 
products Inc., Box 13408, Phoenix, Arizona 
85002. 


World's Smallest Cup Core 

The world’s smallest ferrite cup core has 
been developed by Indiana General Corp., 
Electronics Div., Keasbey, N. J. Its O.D. is 
0.125 inches, ground to a 0.035 inch thick¬ 
ness. The main application will be in port¬ 
able and vehicular communications where 
size reduction is a prime concern. Its small 
size allows the cup core to be used in inte¬ 
grated circuits of frequency synthesizers 
and if sections as radio frequency chokes 
and transformers. 

Core material is IGCs Ferramic® Q2 fer¬ 
rite which was chosen because of its good 
frequency response in the 10-65 MHz range 
and its relatively flat temperature coefficient 
range from —SS^C to +125‘’C. In addition, 
Q2 has one of the highest Curie tempera- 




New 

CZ-FS 

Series 

Towers 



S3I 


for 

Fr» eotalog 

TODAY 
or iM your 
distributor. 



New Design, Light Weight, 

Free Standing Crank-up Towers! 

Safely supports most TRNBAND 
BEAMS in 50 mile winds without 
guying. models use new od- 

[ustable base flanges and heavy 1^ 
Anchor Bolts for one-man installa¬ 
tion away from house without 
additional support using footing. 
Standard models use flat hinged 
base and wall bracket. Takes only 
one man to erect or trit for antenna 
servicing with new TRZ-80 or TRt-80 
tower roising fixture. Positive safety 
and control when raising or lower* 
ing the tower is assured with a new 
style geared winch with automatic 
locking disc brake, ond Tristao's ex¬ 
clusive "add-a-section” design. 

Another "towering" feature 

from Tristaol 

^'Towers above alt" 

RISTAO TOWER CO. 


P. O. Box 115, 
Honford, California 93230 


ENJO Y EASY, RESTFUL KEYIN G 

V ibrople X 

Sending becomes fun in¬ 
stead of work with the 
SEMI-AUTOMATIC Vi- 
broplex. It actually does 
all the arm-tiring nerve 
wrecking work for you. 
Adjustable to any desired 
speed. Standard models 
have polished Chromium 
top parts and gray base- DeLuxe models also include 
Chromium Base and red finger and thumb pieces. Five 
models to choose from, priced at $19.9S to the 24K Gold 
Plated Base "Presentation" at 139.95, 

Order today at your dealers or direct 

THE VIBROPLEX CO., INC. 

333 Broadway New York 3. N, Y, 


FREE 

Folder 



Interested in VHF? 

Why not send 25* {coin or stamps] for a sample 
of the VHF'er Magarine. It's devoted entirely to 
serious VHF and UHF hamming- It contains 
articles by well-known and capable VHF'ers, All 
who want to improve their knowledge of VHF 
are invited to subscribe. 

The VHF'er 

Parkf Lobercrtortot 
419 SW First I Baavarton, Oragoa 










































SOLID STATE—BROADBAND 
DOUBLE BALANCED MIXER 



U.SX. MODEL UM I 


Frequency Range __200 kHz to 200 mHz 

When U^ed in a 50 ohm System 
Conversion Loss A db «KomInal; 7 db Maximum 
Local OscUlafor 45 db 200 kHz to 30 mHz 
Rejection db to 200 mHi 

Replaces expensive and obsolete vacuum tube circuitry 
in a miniature R.P.L package occupying less than 

O. 5 cubic Inch. 

P. C, card or chassis mount (indicate preference) 
Applications Include: 

• Balanced Modulator—Ideally suited for use In 

filter or phasing type S.S.3 generators. 

• Receiver Mixer 

• Product Detector 

• Phase Detector 

• Voltage Variable R.F. Signal Attenuator 
State-oMne-Art performance and convenience offered 
by this broadbar^ mixer are yours for only . . . $15.00 

(California residents add 5% Sales Tax) 

SEND CHECK OR MONEY ORDER TO; 

ULTRAM&TIC SYSTEMS LABORATORY 

Post Office Box 2143 
Sunnyvale, Collfornia, 94087 


You won’t be able to put it down! 

We should give fair warning to those who order 
this new book from the Radio Society of Great 
Britain. Once you pick It up, you won't be able 
to eat, sleepi talk or watch TV until you've read 
it all. Iff a fascinating, densely-packed^ 100^ 
page book full of every Imaginable practical cir¬ 
cuit for ham radio. Hundreds of circuits and Ideas 
are discussed, and each one Is useful to hams. 
Here are the chapters; semiconductors, compo¬ 
nents and constnict1on« receiver topics, oscillators, 
transmitter topics, audio and modulation, power 
supplies, aerials and electrical Interference, trou¬ 
bleshooting and test equipment. Once you*ve di¬ 
gested this book thoroughly, you won't be able to 
build or modify any gear without consulting It. 

$1.50 


Technical Topics for the Radio Amateur 

by Pat Hawker Q3VA 

Order from 

13 Magazine, Peterborough, N.H. 03418 


Allied Radio 1968 Catolog 



Aujeo 


ALLIED RADIO 


n 1 


H. c mm rAikr. cvi'C M 


Allied’s 1968 catalog lists thousands of 
products produced by hundreds of manu¬ 
facturers. Listings include a wide variety 
of amateur equipment, kits, hi-fi compon¬ 
ents, CB equipment and accessories, pub¬ 
lic address and intercom equipment, test in¬ 
struments, electronic test units and acces¬ 
sories for automobiles and motorcycles, 
small-screen television sets, radios and phono¬ 
graphs, weather instruments, semiconduc¬ 
tors, antennas and accessorie, resistor, ca¬ 
pacitors, transformers, relays and timers, 
switches, plugs and jacks, connectors, sock¬ 
ets, lamps, wire and cable, hardware and 
technical books. 

The 1968 catalog 270 is available free on 
request from Allied Radio Corp., 100 N. 
Western Ave., Chicago, Illinois 60680. 


101 More Ways to Use Your 
VOM and VTVM 

Almost every amateur has a VOM or 
VTVM on his bench and this new book bv 
Robert Middleton describes 101 ways to use 
them. These applications include many spe¬ 
cial use.s that haven’t previously appeared in 
print. There are chapters on testing house¬ 
hold devices, test-equipment checks, circuit 
tests, component tests and special uses. Some 
of the more interesting tests described are 
determining input capacitance, checking os¬ 
cillator calibration, measuring impedances of 
L- and T-pads, checking grid drive, meas¬ 
uring feedthrough in a neutralized rf ampli- 
^er, measuring the negative resistance of a 
semiconductor diode, ohmmeter tests for 
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transistors and checking zener diodes. If you 
have a measurement that you can’t find a 
way to make, it might be in this book. $2.95 
from your electronic distributor, or WTite to 
Howard W. Sams & Co., Inc., 4300 West 
62nd Street, Indianapolis, Indiana 46206. 

Mahlon Loomis 
Inventor of Radio 

This biography, written by Thomas Apple¬ 
by, is the delightful story of one of the for¬ 
gotten men of radio. Loomis, a dentist in 
Washington, D. C., actually communicated 
by radio over a distance of about 18 miles 
in 1866! He duplicated his feat several 
times, and even formed a corporation, the 
Loomis Wireless Telegraph Company, in 
1873. But, he was years ahead of his time. 
This, coupled with many financial reverses, 
prevented the company from getting on its 
feet. 

The author has gone through a lot of re¬ 
search and the book reflects his work; it is 
well written and full of illustrations, many 
by Dr. Loomis himself. Limited edition $3.25 
postpaid from Loomis Publications, P. O. 
Box 6318, Washington, D. C. 20015. 

Ham's Sponish-EngMsh Manual 

If you work many Latin-speaking coun¬ 
tries in the course of your operating, here 
is a book that is a real aid. Written jointly 
by August Gabriel K4BZY and Juan Jo- 
hannessen LU7FAG, it covers all phases of 
Spanish conversation used in amateur radio 
communication. It covers the normal types 
of conversation used in the comse of a QSO 
plus Spanish phonetics, numbers, and alpha¬ 
bet. It also covers names and nicknames, 
nouns, yerbs and a general vocabulary. Ac¬ 
cording to the authors, with this manual 
and an additional study of the Spanish lan¬ 
guage, you can become proficient in speak¬ 
ing Spanish. All in all, a very useful manual 
for the DXer. Order from August Gabriel 
K4BZY, 1329 N. E. 4th Avenue, Fort Lau¬ 
derdale, Florida 33304. 

MF/HF Communications Antenilas 

The price of this excellent antenna book, 
reviewed in the September 1967 issue of 73 
has been increased to $3.75. For your copy, 
order DCAG 330-175-1, Addendum No. 1, 
DCS Engineering Installation Standards 
Manual, MF/HF Communications Antennas 
from the Superintendent of Documents, Gov¬ 
ernment Printing Office, Washington, D. C., 
20402, 


AM l-TRON 

Ferromagnetic Products 


Red "E" Cores — 

■ 500 kHz to 30 

T-20O.2 

$3.00 

T. 94.2 

.75 

T-80.2 

.60 

T-68-2 

.50 

T-50-2 

,45 

T- 37.2 

.40 

T.25-2 

.30 

Yellow "SF" Cores ■ 

— 10 MHi to 90 

T. 94-6 

.95 

T.80-6 

.80 

T.50.6 

.50 

T.25-6 

.35 

Black "W" Cores — 

- 30 MHz to 200 

T.50-10 

.60 

T. 37 .IO 

.45 

T.25.I0 

.40 


FERRITE BEADS; Package of 12 
Spec Sheet: $2.00 

KILOWATT TOROID BALUN KIT: $5.00 
EXPERIMENTER'S 2 CORE 
TOROID KIT: $1.50 

Minimum Order: $1.00 
Piease add 25e per order 
for pocking and skipping 

Ami-Tron Associates 

12033 Otsego Street 

North Hollywood, Calif, 91607 

Courfes/ To Distributors 


oscillotor^ionitor 

• o iBniitlvo br^dbanct Rf dotoctor 
glv#i audible tone lignal in the 
presence of ony RF field from lOmw 
tol hw and lOOkc to lOOOmc 

• a CWmonitor with positive "RF** 
twitch uses only 8" pickup antenno 
ctnd MO connection to rig or key 
mo code proctice oscillator with 
adjuitoble tone & built In speaker 
m high gain 4 traniistor circuit 
powered by Jong life AA pencell 
m lOgeuge eluminuin cabinet in 
white A black epoxy fJnUh, 3 V2' 
by 1 Vf by 11/4 " weight B ounces 

• lOOX U$ made and guaranteed 

the James research company 
11 schermerhorn st^brooldyn n.y. 11201 


rr 


(baft inci) 
ppd usaAcan 
tend cert ck or m*o, 
ny rei add 5% tax 
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Master Code 

tho sure ond easy woy 

TELEPLEX METHOD Cod* In- 
■fructioii gives you traieEng 
that makes you proud of your 
aeeompIbhmeRti. The greatest 
pleasure derived from aey 
„ hobby is an exhfbltloit of yoer 

S: ihitl. Sholcy speeds of o few words per minute 
S may be golned in most any haphaiard, hlt^r- 
S miss eystem. Professional skill will be Mined 
S oely from professional trolning* Brochure #-$ Is 
M free—it gives you the focts, 

I TELEPLEX COMPANY 

S 739 Katmir Courft Modesto, Cof. 95351 
nillllllllllllllllllllllllllllllllllllllllMlllllllllllllll 
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Letters 


incentive Licensing 

Dear 73, 

* * , All the incentive tripe in the world will not 
chanj^e human nature, especially ham nature. I could 
write a book on violations, bum signals, bad manners, 
and appliance operators, but why bother you 

Now that FCC agrees with incentive, and has 
assigned frequencies for advance and extra operators, 
we will see how these 4710 extras stick to their places. 
And, we will see how many are caught with a foot 
switch. 

Bfartin Heilman K2TAJ 
Staten Island, New York 

Dear 73, 

I have been a General Class ham for more than ten 
years, and have worked all bands from 160 to 2 
meters. Now after all that time, it seems very unfair 
to me to have almost one half of my operating fre- 
quencies taken away. 1 cannot see how the new 
licensing proposals will benefit me or anyone else. 
It will not take any more skill to tune up on 14.206 
next year than it does now, 

John V. Smith W4ACG 

St. Petersburg, Florida 

Dear 73, 

Tm too new to know much about the pros and cons 
of Incentive licensing, but it looks like it is not all 
bad. It seems to me that it is going to give Novice 
ops an opportunity to perform a public service. 

A lot of '*01d Timers" have turned up in the Novice 
bands in the last week or so. Looks like they are 

looking to us “kids" for some practice in CW that 

they haven't used in ten years or more, I had one 

ask me to QRS. What a boost for my morale! You 

see, Fve blown the CW test at FCC three times. 

Robert W. Malmquist 
Morris, Illinois 

Dear 73, 

As a Canadian studying like mad for my own ham 
ticket, I feel that our system is still better. It means 
a lot of hard work before we even get on the air^ 
but the feeling of accompltshment is much greater 
and it is this, I'm sure, that carries you through to 
the advanced classification. 

With your Novice License so easy, it is not much 
of an accomplishment to get one, no great feeling of 
doing something can only lead to boredom with the 
whole affair. Anticipation is still half the fun of 
getting anything, so don't rob your youngsters of this 
personal pride and great feeling. 

F, B, Houghton 
Vancouver, B. C,, Canada 

Poor Judy! 

Dear 73, 

Re J, D, Weaver's correction to Judy’s antenna p, 
109 October issue: 

Where may I obtain one of those magical, mystify¬ 
ing, free floating, gravity defying pulleys that J.. D, 
Weaver uses on his antenna? Seems to me that the 
pulley at the end of the antenna would permanently 
station itself on the bucket handle which would, I 
assume, not be the desired effect. Why not tie one 
end of a safety line to the bucket handle and the 
other end to a tree limb (using the antenna arrange¬ 
ment as originally shown). If the antenna should 
break the safety rope would suspend the bucket well 


above ground until repairs could be made. 

John Stroup K7RBH 
Cornwallis, Oregon 

Dear 73, 

Some of the letters which appear in your wonderful 
magazine can be downright interesting. I have in mind 
two letters which appear in the Ooctober 1967 issue; 
one from VK7RG in Australia mentions interest in 
anti-gravity projects, and the other from W7AAF'/ 
W8BGP who appears to have solved the problem of 
keeping an antenna up in the air with no visible 
means of support. These two old boys should get 
together. Take a look at that illustration on, page 
109 and see that there is nothing in evidence io keep 
the pulley from sliding down the rope which supports 
the bucket. 

In order to make this set up practical, simply drop 
another line from a point in the tree 6 or more feet 
above the pulley and attach it to the pulley. 

George H. Gabus WB2IJF 
Downsville, New York 

I agr^e that the antenna support certainly appears to 
be anti'gravityt hut if you ran a teat with the bucket 
rope tied off at an angle of about 30® from the vertical 
as shown in sketch, the antenna wQl not slip down to 
the bucket handle. It ucUl stop at the point where it 
makes a 120® angle from the verticalr—iVs a simple 
matter of vectors. If you doubt it, try it! 

Bouquets or otherwise 

Dear 73, 

One of the issues of your journal 73 magazine came 
to my hand and 1 was really delighted by its con¬ 
tents. The articles about amateur technique are excel¬ 
lent as well as their illustrations and it is just a 
pity that your journal is, owing to lack of currency, 
not distributed in our country. 

Zdenek Kvitek 
Bmo, Czechoalovakia 

Dear 73, 

I must congratulate you on the fine series of articles 
in 73 and the general upgrading of the magazine in 
the past months. The transistor and solid-state articles 
have been an eyeopener and speaking for many hams, 
I must say that you have done hamdom a world of 
good by opening the world of solid state. 

Keep up the lucid series of articles you have been 
running in the magazine. 

K. Nose KH6IJ 
Hofiolnlq, Hawaii 

Dear 73, 

Maybe you will tell me something. Why 
can't €Q or QST come up with as many good technical 
articles ‘for the “poor” and "inexperienced" hams as 
you can? Until they do. Til be subscribing to 75. 

Ray L- Mote, Jr. K5FKT/KP4 
APO New York 09845 

Dear 73, 

I wouldn't have given 2^ for your magazine until I 
talked to your rep at the Los Angeles Ambassador 
Hotel ARRL Convention ... I was given a free Sep¬ 
tember issue and read it. What an improvement 1 I am 
now awaiting the next issue. 

R, R. Peebles, Jr. WB6VPY 
Los Angeles, California 
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Dear 73^ 

After seeing a notice in a rival mag^azine notingr it 
waa the cheapest^ I thought someone oug'ht to note 
that a VW is cheaper than a Rolls-Royce, 

Scott McCann W3ME0 
Arnoldt Maryland 

Dear 73, 

I refer to your ’writings in the June and September 
issues of 73, and in particular to the last paragraph 
of the article in the September issue. 

From a trend which started in the late '&0s, I know 
that it has grown more in vogue for the staff of 
amateur radio publications to launch into campaigns 
advocating the addition of this* or the elimination of 
that. The pattern is pretty obvious; good technical 
articles are, and will continue to be, more avidly 
sought for by the readers than the politics of the ham 
magazine. It seems that more and more, your readers 
are being tossed bones of contention rather than gems 
of wisdom. 

I cannot seriously believe you, yourself, are con¬ 
vinced of the total validity of your arguments . * . If 
your goal has been to create dissention in one of the 
finest fraternities in the world, you have certainly 
succeeded. 

F, A. Rodd K2BVS 
Bayville, New Jersey 

Dear 73, 

, . , T am greatly pleased to see more and more 
technically oriented articles appearing in your maga¬ 
zine, I hope they will encourage amateurs to do more 
reading and building. 

Robert L, Magil! WA6MUG 
Garden Grove, California 

Dear 73, 

I just finished reading your August issue of 73, 
Very good. 

1 just passed my General in July, and as yet 
haven't received my ticked. After reading all of the 
letters written in, I was very pleased to see that you 
have a column in which we may express our feelincrs. 
But I hope that we hams don't sit around thinking 
about which is better; SSB or AM, We should have 
better things to do than sit around and gripe. Let's 
get in there on the frequencies and do some good 
for amateur radio itself. 

Lee Hays WA5PPF 
Abilene, Texas 

Dear 73, 

I would like to congratulate you on a presentation 
of excellent material in your August 1967 issue, I was 
especially happy to read the articles on transistor 
oscillators and toroids as I am currently engaged In 
building a very small FET-ized receiver, 

A. R, Werback 
China Lake, California 

Dear 73, 

Well, I never thought you guys would do it. I ex¬ 
pected to hear from someone from New Hampshire 
skipping down to Rio ’with a hunk of cash, I'm talk¬ 
ing about that back issue deal for a dollar a year. 
The last bundle came today amid quite a few grumbles 
from Sam, my postman, and his sore back. It's a 

good thing that all 67 issues didn't come at once. I've 

been up 'till 1 rSO AM each night for the past five 

days reading the back goodies. 

Tony Rassomanno WB2YVU 
Whippany, New Jersey 

We lost money on every bundle, Tony^ hut we are 

making it up m volume! 


GO COMMERCIAL ■ - - ' 

That's right. Get your FCC commercial oper- I 
ators license, and then work, of good pay, in 
your "hobby" field—radio and electronics. We 
prepare you by correspondence, under our "get 
your license or your money back" warranty. Get 
full details In our tree "FCC License Course 
Brochure", Write: 

Brinfiiam School of EleetrooicSf Dopt. R. 
1605 N. Wfistem Ave., Hollywoodi Calif * 9002T 

ARCTUftUS 
Inventory Reduction Sale 

» Tube Bargalr>s, te name just a few: #6939* #63€9,i 

$3.50; iteesa, $3.50; #584Z/4I7A* $2.50; #5847/404A, $2.50; 
#2D2t* 49c: #6146. $2.95: #7025, 59e; #616, 49t: #6K7* 39e 
each, 3 for $1; #UX200, $1.69; #IAX2* 4St eaeh, 5 for $2; 
^tZBNE, 39e each. 3 far $1; #25L6. 59e each, 3 f«r $1.49; 
it6CG7* 59<: it6BQ7, 94e; ^SAUS, 56e; #6US, 77e; 
-6T8. 84c. 

• Tube Cartons: 6AU6 etc. size. $1.75 per 100. 6SPd7 etc, 
size S2.I0 per 100. 5U4G8 size $2.50 per 100. 5U4G siza 03e 
each. 

• Kit ef 15 sub-miniature tubes made by Senetdne for walkie- 
talkie, ett,^ use, Cat. #29* 99e per kit. 

• 7 Inch 90 degree T.V, heneH test picture tube with adapter. 
Mo \on trap needed, Cat. ^7BP7, $6,99. 

• Sillcett Rectifier octal-based lanp-life repfacement for 5U4, 
5Y3, 5AS4, 5AW4* 5T4* 5V4. 574. With diagram. Cat #Reet 
I, 99e each. 

• 074 Silicon rectifier replacement, octal based. Cat, #Reet. 2, 
99e each. 

• 10 Flangeless Rectifiers, f amp, 4D0 to tOOO p.Lv. Cat. 
#RSI0, $2.98. 

• 10 Silicon Rectifiers* 750 MA., 50 to 300 p.l.v. Cat. #330F, 
99e. 

• 12 7ener Diodes 
2.7 to 40* each 
^ZDI2, $1,98, 

« 2 Silicon contmlled Rectifiers, I amp* general purpose units 
With Instructions, Cat. #3CRt* $1.00. 

• 5 Transistor Circuit Boards containing up to 6 transiitors* 
plus diodes, resistor, capacitors, etc. Cat, #T6IQ, 99c. 

• .Color Yokes, 70 degree for for all round color CRT's. Cat. 
#XRC70, $12.95. 90 degree for all rectangular 19 to 25 inch 
color CRT’s. Cat. #XRC90, $12.95, 

• Transistorized U.H.F, Tuners used in l%5 to 1967 TV sets 
made by Admiral, RCA, Motorola, etc. Removable gearing may 
vary from om make to another. Need only 15 volts d.c. to func¬ 
tion. No filament voltage needed. Easy replacement units. Cit. 
#U.H.F. 567, $4.95. 

• General Electric U.H.F. miniature transistorized Tuner, G.E. 
Part #ET85X*33. Cat, #GEg5, $4.95. 

« F*M. Tuner, HI-FI amplifier tuning unit complete with dia¬ 
gram, 2 tubes. Barnes Phgtofaets S62D lists 2 applications. Cat. 
^FM?0. $3,98. 

• Flyback Tranformer, in orlitnat eartoiTS. made by IHeHt or 
Todd. Most with lehematic drawing of unit. Please do net re¬ 
quest specific type. Cat. #506. 99e. 

• Flyback Transformer Kits, 2 flybacks per kit. #502E, Emer¬ 
son: #502Y, Sllvertone: #502W, Westlngheuse; #507* Phlleo; 
#502* RCA, Any kit $2.99. 

• Kit of 30 tested Germanium Diodes. Cat. #100, 99e, 

• Kit of JO NPN Transistors. Cat #371, 99e* Id PNP Tran- 
s-stors. Cat #370, 99c, All tested. 

Send for otrr FREE CATALOG listing thousands of similar best 
buys in tubes,, parts, kiu, transistors, rectlfers, etc. Order under 
$5.00* add 50c handling charge. Include 4% of dollar value of 
order for pnetage, 

ARCTURUS ELECTRONICS CORP. 

502-22nd St. Union City. N- J. 07087 Dept. M73 


DXERS OR DXERS-TO-6E: 

Keep up to date on all DX news* upeozning DXpedi- 
tiom, QSL info, stories about DX and many DX 
tidbits, by subscribing to: 

The DXER'S Magazine, 

(Gui M. Brownmg*W4BPD) 

Route 1, Box 161'A, Cordova, S.C. 29039 
IN USA surface mall $10.50—IN USA Air mail $12.00 

A WEEKLY MAGAZINE 


, amperages from 250 mw to I watt, voltlaes 
value marked. Axial and Btvd typea, Bit 


DECEMBER 1967 


113 


















eadon 6 


Greetin^d 

FROM W2CFP. K2MVC, 
AND WA2UJM 


Upstafe New York's 
Largest Display of Ham Gear 

NEW USED 

Monthly "Dutch Auction" ot Used Equipment 
-Bi-Monthly Newsletter With Our Current 
List of Used Gear 


Write Department M for Ififorinatloe 




Istellarlil ndustries 

! OIV. or SrCLlAR l, lac. 

I SALES ANO SERVICE 


Vvjf'i 




ELECTRONIC COMMUNICATIONS EQUIPMENT 

10 GRAHAM ROAD WEST 
ITHACA, N. Y. 14850 
TELEPHONE: AREA CODE 607 273*9333 


DONT QRT! 

LT-5 


Dear 7S, 

After having complained about late delivery and 
poor wrappinji: of 73^ 1 feel you deserve a ^ood report 
when you have earned it. The September issue {1967 
hi) arrived on Au^st 24th» and the wrapper was so 
tougrh it was not even mussed 1 The circulation depart¬ 
ment has earned a commendation for their success in 
remedyine: the old problem. 

Charles M. Cross WB6SWJ 
Palo Alto, California 


Dear 7Sp 

Last ni^ht I assembled the Klube which came to me 
as a gift for two year subscription to 73. The assem¬ 
bly of the globe was easy, but what amazed me was 
that it was lighted and really up-to-date in all de¬ 
tails ... In my estimation, 73 magazine is hard to 
beat in the amateur radio world, and now your illus¬ 
trated globe becames a part of my Collins radio out¬ 
fit. I hear the world, and now I *'aee’' the world. 

Syd Tymeson W3FL 
Takonta Park, Maryland 


Dear 73, 

I just finished reading by September issue of 73 
Magazine. 1 found all the articles very good and en¬ 
joyed one article, especially, because it couldn't have 
been more true. It was entitled ^'How to Be a Ham, 
By Really Trying”. The author points out that most 
potential hams are too lazy to try to master the code. 
This is true . , , I went through the same thing when 
I started out, but once accomplished, it makes you 
feel good. For once in your life you have really done 
something. It sure helps if there is a ham in your 
neighborhood. Most every ham would walk a mile to 
help another fellow get started. If it wasn't for a 
local ham, I probably wouldn't be in the position 
that 1 am in now. I am grateful now, this hobby is 
really terrific , . , educationally and socially, 

Werner G* Vavken WB6RAW 

Pacifica, California 


When you leave your QTH 
put your LT-5 portable 40-80 
meter CW transmitter in your 
pocket I 


$24.00 kit 
$35.00 WIRED 

SEND FOR FREE DATA SHEET 

OMEGA ELECTRONICS COMPANY 

10463 Roselle St. • San Diego, Calif. 92121 



79 }0 big SEl^ 
ST. LOUTS, MO. 
(3t4> 444-1IOO 


* 


ALUMINUM TOWERS 

Send postcard for Uferature 



kT f*T Mr. UJLAtl 

VCVV CDWffHtItl 5>t4 1«|I* V I«I.F 


Dear 7&, 

Your article "World's Fair 1939” in the July issue 
of 73 brought back pleasant memories. Enclosed is my 
Q&L, a duplicate of the one seen in picture on page 
33, 6th from the top in the 7th row from the right. 
It is a little shop worn after 29 years. 

1 also have a W2USA Radio Operators Card signed 
by W2KU Oscar Oehmen and Walter Smith Jr, which 
I received to operate W2USA. 

Raymond W- Rock W3EKZ 
Whitemarsh, Maryland 


Dear 73. 

How your article^ entitled "TorticoUifi and All that 
Jazz” will be received by the gentlemen of hamdom 
Is debatable, yet I was thoroughly amused by its de¬ 
lightful similiarity to my own experiences. 

As a novice, working only CW, I too find the OMs 
coming at me left and right, except for those regular 
friends I've made with repeated contacts . . , Since I 







































have recently bad that nail-biting experience of pass¬ 
ing the general exam, as I await that big ticket. I 
wonder how closely my newly earned phone privileges 
will parallel those of CheryL I*m not a YL, but an 
XYL with three children, the youngest being about the 
age of Cheryl. 

One additional frustrating thought to add to those 
of Cheryl's; when traveling, how nice it would be to 
stop and say “hi'' to one of those particularly interest¬ 
ing contacts you've worked repeatedly, yet still be one 
of the “fellas on the air” in the eyes of his XYL, 
Conclusion . , , stay frustrated , * don't! 

Thank you for this entertaining article, so parallel¬ 
ing my own and possibly other YL and XYL ex¬ 
periences. 

Penny Bonnema WN2ZNN 
TowacOt New Jersey 

Dear 73, 

What goes with the YLs? As there are two articles 
in the same issue by “the weaker ? sex”. It seems we 
now have no place to hide from your domination as 
we have been doing since the beginning of time. Hi. 
More power to you and let's have more articles. 

Sam Moskowitz K3RTR 
Upper Darby, Pennsylvania 


RECTIFIERS, TRANSISTORS & COMPONENTS 


6 tube amplifier, new 1 lb£, ..2 @ ^1.93 

% watt reaistDtBj assarted 50 @ 1.00 

Ceramic disc capacitorB. asaarted ,75 @ I.OO 

Tantalum capacitors, asaorted ,10 @ 1.00 

Mercury batteries, 5.4 T . 4 @ 1,00 

I.C., TO-5, untested, many good 5 S 1,00 

I.C„ dual-intltie, untesud . ,.,1Q @ 1.00 

2N339. 85 W. 60 V, TO-53 ..79 

2N37fr7-lI asstd plastic illtcon iljter.2d @ LOO 

2N3704-06 iSfitd plastic tillcon xlsur.10 w 1^00 

2NI300 aaild. PNP & NPN\ ^4' leads .25 @ 1.00 

2N1714 siL power 10 W, 60 V TO-5 *,•*•**.., 4 ® 1,00 

2N456A ger, power 7 A, 40 V ...,45 

2NloaiA gen. power 7 A, 100 V *, •. ... .60 

2N1036 ger, med. power 4 1.00 

2Nl7jft Bll. pwr., 10 W* 60 V TO-5, w/H.S, 3 @ 1.00 

SILICON CONTROLLED RECTIFIERS 

.75 AMPS 7 AMPS 16 AMPS 

200 PHV $ .05 $1.00 11.65 

300 PHY 1.50 1.55 2.15 

400 PBY 2,00 2.05 2.65 

500 PBV 2,70 2.T5 3.25 

Tephata, 200 PIT, 08c: 400 PIT, .12c; 600* *18c 
Varicaps, new, 27* 47 or 100 PF ..... ,$1.25 

Minimum order $3.00* plus postage* CODs 2S%* On a 


$10,00 order or more* pick any $1.00 Item free; On $25 or 
mare pick any 3 $1.00 Items free. 


ELECTRONIC COMPONENTS 


Free 

Catalog 


P*0. Box 29Q2E, Baton Rouge, La. 70821 


Dear 73, 

I thought you might like to know that we radio 
amateurs are still getting publicity via AM/FM radio. 
During the Fairbanks, Alaska flood recently, KTNT 
AM/FM carried taped common icatioTis between Dave 
Moran, a radio amateur wl^p works for KTNT and 
two KL7 stations in Fairbanks during the two or 
three days the flood was at its worst. I monitored 
other stations in the area, but didn't hear radio ama¬ 
teurs mentioned at alL 

Ralph Westgrund W7IJJ 
Tacoma* Washington 



Dear 73, 

Last week I had the pleasure of having my antenna 
base installed by WAIDRO, Everything went FB* The 
best part was when the cement truck came along 
with the number 73. What luck! I immediately got 
my camera and snapped this picture. To add to my 
delight, his name was Jim. 

Nat Cohen WNIHBX 
Milton, Massachosetts 


Dear 73, 

This may be a first, I constructed an FET trans¬ 
mitter, It consisted of a Crystalonics CP651 in a 
Pierce crystal oscillator and a CP 650 amplifier, I 
worked WB2JKL on 40 meters. Field Effect trans¬ 
mitter supplied about 1 watt to the antenna. Is this 
the first FET transmitter contact? The distance was 
about 180 miles. 

Ed Noll W3FQJ 
Chalfont, Pennsylvania 


radio amateur 



lib 


Radio Amateur 
Emblems engraved 
with your call letters. 



k 



□ Gold 
n Rhodium 

call letter? 
$5.00 Ea. 



9 X Y 


□ Gold 

□ Rhodium 

call letters 
$5.00 Ea. 


1 

I 

I 


I 

1 

I 

I 

I 

I 



All illustrations 
are actual size. 


^ W 9 X>Y'Z 


□ 




□ Gold 

□ Rhodium 

call letters 
$5.00 Ea. 


Two or more emblems at 
the seme time $4.00 each. 


Illinois residents add 5% tax. 


Amt. enclosed $. 


Name. 


Address. 


Zip. 


City & State- 

Rush Order To: RADIO AMATEUR CALLBOOK, Inc. 
4844 Fullerton Ave., Chicago, Illinois 60639 


I 

I 


I 

I 

I 

I 

I 


I 

I 

I 

I 

I 
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POWERSTAT #136-3 



May be used 3 phase 0-240 vol+ or 
single phase 0-140 volt 60 cycle. 20 
amp per section. Brand new as 
shown, fists over $200 

Our price only $100.00 


Belt clip dosimeter. 
Scaled in Roent¬ 
gens. 50-125-175- 
300-450 

Unused military 
surplus $1.50 each 


ME 29/U Test Set 



Military gen. purpose DC milliame- 
ter w/range selector switch 1-5-10- 
100-500 mils. Gray aluminum cased 
with cover & patch cord. Sovt. cost 
$95.00 

Unused cond. $10.00 
Used good $6.50 


Customer pays all shipping 
New catalog #66 now ready 
Send 25c handling & postage charge. 


JOHN MESHNA JR. 

19 ALLERTON ST. LYNN, MASS. 01904 


Propagation Chart 

DECEMBER 1967 

ISSUED OCTOBER 8 

J. H. Nelson 



EASTER N 

UNITED 

STATES 

TO 

■ 

» 



GMT' M 02 M oe cm 1 « 11 14 1 ft IB 10 23 

ALASKA 

14 

14 

7 


7 

7 

- 

:b ' 

14 

31 

25 

21 

AHGIKTIKA 

U 

14 

14 

7A 

T 

7 

14A 

31 

31 

29 

2A 

31 

AUSTRALIA 

21 

14 

7D 

7B 

7B 

7B 

7H 

H 

21 

31 

31 

2lA 

CANAL ZONE 

J4 

7 ' 

7 

7 

7 

T 

14A 

31 

29 

2i 

31 

31 

ENGLAND 

7 

7 

T 

7 

T 

7 

14 

21A 

2ft 

at 

H 

7 

HAWAII 

21 

14 

7 

1 

7 

T 1 

1 

7B 

14 

31A 

36! 

XIA 

INDIA 

t 

7 

TB 

7H 

7B 

TB : 

1 14 

1 

31 

24 

14 

TB 

1 

lAPAN 

14 

lA 

7B 

7S 

1 

7 

M- 

1 

1 ^ 

*s 

TB 

T» 

14 

ItEElCO 

14 

" 

1 

>n 

1 

7 

T 

4 

' 

21 

21A 

21 

21 ■ 

i 

PHILIPPINES 

14 

14 

Tfl 

7H 

TB 

71! 

7 I 

TA 

TB 

7B ! 

711 

14 

PUERTO RICO 


7 

T 

7 

7 

1 

14 

31A 

f2tA 

tl 

21 

14 

SOUTH AFRICA 

U 

7A 

TA 

7B 


^14 

21 

38 

2ft 

11 

21 

H 

u. s. a. E. 


7 

T 

T 

, 

1 

i ■■— 

7 

14 

JU 

14 

TB 

TB 

7 

WEST COAST 

21 

14 

•m 

1 

4 

i 7 

7 

7 

14 1 

r 

35 







C E N T R A1 

. UNITEC 

STATES 

TO 

4 

* 





ALASKA 

21 

- i"* 

T 

7 

4* 

i 

. - - 

T 

7 

. .7. 

14 

1 

31 

38 

21A 

AROEHTIKA 

14 

1-1 

14 

14 

— 

7 

7 

HA 

n 

21 

28 

28 

21 

AUSTRALIA 

21 1 

14 

TR 

70 

711 j 

7B 

7B 

H 

21 

21 

21 

21A 

CANAL ZONE 

14 

TA 

7 

7 

R ^ 

V i ' 

7 

14 

31 

2n 

38 


21 

ENGLAND 

j , 

1 

* 

7 ' 

7 

t 

14 i 

tl 

21A 

21 

H 

7 1 

HAWAII 


14 

\ 

i I 

T 

m 

S 

■ 

I 7 ! 

T 

H 

3IA 


xa 

INDIA 

1 

7 

7' 

7H 

TB 

7B 

7H 

VB 

14 

14 

7B 

TB 

m 

S 

JAPAN 

3] 

14 

711 

7B 

1 

7 

7 

7 

7 

7D 

7H 

14 

MEXICO 

H 

14 

T 

7 

7 

m 

f 

7 

14 

H 

21 


14 

PHILIPPINES 

14A 

L4 

711 

7B 

7B 

TR 

t 

7 

TA 

TA 

TB 

14 

PUERTO RICO 

14 1 

T 

1 

4 

7 

7 

14 

21 < 

£IA 

31 

31 

21 

SOUTH AFRICA 

14 

T 1 

T 1 t 

TB 

7Q 

T» 

14A 

; 3iA 

iiA 

n 

11 

3t 

U. 5. S> K. 

T 


7 

t 

7 

TB 

1 14A 

14 

TB 

TB 

7B 


WESTER? 

J UNITE! 

STATES 

TO 

4 

t 





ALASKA 

31 

14 

7 

T 

T 

7 

T 

7 

T 

L4rV 

21A 

Sift 

ARGENTINA 

21 

14 

14 

T 

I 

4 

U 

Xl 

21 

X- 


as 

AUSTRALIA 

21 

35 

14A 

14 

14 

7B 

TB 

TB 

14 

11 

11 

21 

CANAL ZONE 

21 

14 

TA 

* 

7 

1 

7 

am 

■4 

HA 

38 

35 

38 

W 

ENGLAND 

7B 

i 

7 

4 

1 

T 

TB 

; :a 

14A 

14 

34 

TB 

HAWAII 

ZH 

21 

14 

14 

7 

7 

Wf 

4 

. 1 

14 

llA 

29 

28 

INDIA 

TA 

14 

TA 

TB ! 

7n 

" 1H 

Tfl 

? 

7 

7B 

7H 

7fl; 

JAPAN 

Z\A 

21 

14 

7H 


7 

7 

1 

L- ^ 

-a 

7IS 

14A 

MEXICO 

1 

H 

7A 

r 

7 

7 

1 

nn ■ 

7 

« 

P 

14 

21 

21 

21 

PHILIPPINES 

31A 

21 

14 ; 

TB 

TB 

m 

i 

7 

7 

1 TA 

TA 

T0 

14A 

PUERTO RtCO 

14 

14 

T 

* 

r 

7 

7A 

144 

2lA 


T' 

2i ■ 

SOUTH AFRICA 

14A 


IB 

7B 

: ns 

7a 

TB 

1 ^4 

21A 

su 

21 

21 

U* S. S. R. 

TB 

T 

7 

7 

7j 

7 

TB 


H 

73 

TB 

70 

, 

EAST COAST 

21 

14 

? 

7 

1 

T 

m 

4 

H 

21 

23 

aw 

21 


A. Next Kigher frequency may be useful this hour. 

B. Very difficult circuit this hour. 

Good: 1-3. 5-12, 15-17, 20-24. 26, 27 
Fair: 4, 13, 14, 18, 19, 25, 28, 31 
Poor: 29, 30 
VHP: 4. 21 
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Trigger Electronics 
is as near as your 
phone 





CDQDQjCD 

--- 

Trigger—for the most complete inventory 
of amateur and CB equipment. Everything 
in stock for your convenience! 

Trigger has cut the red tape of time-consuming 
credit delays. Just pick up the phone and call 
us (no collect calls, please) and your goodies 
will be on their way—usually the same day! 


another important 
TRIGGER service: 




N - 




PROMPT SERVICE... 
PROMPT CASH! 



No company processes foreign 
orders and inquiries with 
greater dispatch than Trigger 


1“ 


TRIGGER Attn: W9IVJ 

7361 North Avenue 
River Forest, Illinois 
RUSH THE FOLLOWING: 


I 


Amount 

Enctosed 


NAME, 


I 
I 

I ADDRESS. 

I 
I 
I 

L. 


CITY. 


STATE 


ZIP. 


ORDER BLANK TO: trade ur present gear, order 
equipment, sell ur gear for cash. 


STORE HOURS Weekdays 11:00 A,M,—8:00 P*M. 
(CENTRAL TJME) Saturdays 9;00 A.M,—3:00 P-M. 


WHY IT WILL PAV VOU TO DEAL WITH TRIGGER 

Amazing Trades 
No Down Payment Required 
Low Budget Terms 

Midwest Bank Credit Cards Accepted 
Fast, Efficient Service 
No Waiting 

20 Minutes From Downtown Chicago Or 
O'Hare Airport 

Near Junction Of Routes 64 & 43 
Plenty Free Parking 
Open Weekdays Until 8:00 PM 
COME IN, BROWSE AND GET ACQUAINTED, AND 
SEE THE MOST COMPLETE INVENTORY OF HAM 
AND CB GEAR—ATTRACTIVELY DISPLAYED. 

HEW EQUIPMEHT OH LOW BUDGET TERMS 


Ameco 

Hallicrafters 

Numechron 

Astatic 

Hammarlund 

Regency 

B & W 

Hy-Gain 

S B E 

C D R 

Johnson 

Shure 

Cush-Craft 

Mark Mobile 

Swan 

Dow Key 

Millen 

Trimm 

Drake 

Mosley 

Vibroplex 

Eico 

National 

Waters 

Finco 

New-tronics 

Weller 


and many other major brands 

LIKE-NEW EQUIPMEHT ON LOW BUDGET TERMS 

■ Ten-Day Trial ■ 30-Oay Guarantee 
Tops in performance and appearance, thoroughly and beau¬ 
tifully reconditioned, and clean as a pin. Alignment, calibra¬ 
tion as good as new, and frequently better. Listed below are 
but a few of the hundreds of items and accessories currently 
available. Write for complete listing and prices. 


UKE-NEW BARGAIN SPCQAiS FOR DECEMflER 


SWAN 

SWAN 15a... 159 
IIJKC AC.. . 84 

SB3LA LINEAR.,. 189 
SaE55 INVERTER, 77 

inov.S99 
interceptor B.. 329 
drake 319 

PtH LA40aC. 117 

lEHITH 5/WAVW,, 44 
HATCHBOR W/SWR, 74 
GDNSET J IHTR.. 169 


SXlll,,.il47 

SXI22. 199 

S5SO...*... 37 

HT33A.. 278 

HOlttJC. 179 

Hqi7QAC,. 279 
HqiSQAC,379 
NCLlOOd,.,..,499 

NCEO. 44 

NC183D..,. 199 

NC303,t,,_ 199 

llONC CONV. 19 

CLOSE VFO.. 37 


EICO 720.......5 49 

etCO 750....... 17 

HEATH SENECA... 177 

NR 11.......- 79 

□ Kf^DA.....* 77 

lOEft KIT.,*,,,, 37 

2ER WIRED....47 
2ER PC SUPPLY*, 17 
SSSIO SCOPE.... S7 
SBt30 CONSOLE.. 74 

KNIGHT VFO,,,,, 27 

CMICHT T6{I*,* * . 47 

CNICHT KBonS.,, 37 




iinjm 


QtiAJtfTtry 


«EW Eico KITS 


7 53 SSE TRAWSCEIlfER 
7SIAC (JR 752PC 
720 90 It'ATT CW ^^7 
725 60 MT7 CV h9 
7^^ VfO ftr/AC SUPPLV #3-7 




ALL TELEPHONES (312) 771-8616 a small wporit will hold any unit oh lay-away. 



^ €(e<(i4jnH^ 

7361 NORTH AVE. • RIVER FOREST, ILLINOIS 60305 

(WEST SUBURBAN CHICAGO) 


SUNDAY TELEPHONE 
SERVICE 
11 A M. -3 P M 















































































































'A' Pric # $ 2 pmr 25 wordi for ftM-eommeixlof ads; SS 
pmr 25 words for boslMSi VMtaros. No display acfi 
or ogoncy discoaiif. Includo your elioclc witb oraor. 

At Typo eopy, Ptiroso and punctuafo naefiy os you wish 
ft to appuor. No all-oopifof odt« 

A' Wo will bo flio Iiidgo of suffobTIHy of ads« Onr ro* 
speniibUity for otron ostondt only fo priatlug a cor- 
root ad In a lotor Issno, 

A Par %1 oxtro wo con motntaUi a roply box for you. 

A Wo oonitot cliock Into ooch advortisor, so Ccnroof 
Emptor 4 « « 


QSI. CARDS???? Samples 25^, Sakkers Printery, 
W8DED, Holland. Michigan, 


FOR SALE: Hallicrafters SR-46 6-meter AM 
transceiver. $125. WAIEPK, EKvight Perkins, 559 
Fulton St., Medford, Mass. 02155. 


HQ-145-X, $155. and DX-60 with HG-10 VFO. $65., 
you ship. Must sell to finance college. WB6LNQ, 
Rt. 3. Box 60, Chico, Calif. 95926. 


QSL CARDS —reasonable prices. For samples send 
self-addressed stamped envelope to George, 
WA4QKD, Box 282, Valparaiso, Fla. 32580. 


BARGAINS: HQ-170-C, new, unpacked, $290.00. 
Mint SB-400* $280.00. SB-33, Mobile Inverter, 

Mike* $190.00. Much more; send stamp for list. 
J. Shank, 21 Terrace La., Elizabethtown, Pa, 
17022. 


FOR SALE: Central lOOV and Drake R4-A. Both 
in excellent condition. $325 each. Cy Humphreys, 
K8SWD, 2313 Timberlawn, Toledo* Ohio 43614. 


WANTED KWIVI«2 needing repair. State price and 
condition. 4-lOOOA’s for swap. WB6SBR/KG6, 
1132 R.T. APO 96334, San Francisco. 


DRAKE 1-A receiver, CW & SSB, calibrator, FB 
for Novice, Money back gty. PPD USA48. $119,50. 
KIRA, 11 High St., Peterborough, N.H. 03458. 


CENTRAL ELECTRONICS 20A Uke new with 458 
VFO, $75.00. HQ-129X with speaker and Q multi- 
pUer, $50.00. Dick Acker, W9TOK, 5434 S. Kostner 
Ave., Chicago, Illinois 60632. 


SPECIAL SALE: Three -transistor converters, 50- 

54 me in. 14-18 me out. Wired, tested, printed cir¬ 
cuit, Crystal controlled, $6.00. Tuneable, $5.00. 
Syntelex, 39 Lucille. Dumont, N.J. 07628. 


KNOB FOR COLLINS 75A receivers, 6 to 1 re¬ 
duction, $7 postpaid. Jules Wenglare. W4VOF, 
1517 Rose St., Key West, Florida 33040. 


LATE MODEL SWAN 350 & 117XAC p/s. Mint 
condition. $400. WA5AKF, Box 323. A.C., Sherman, 
Texas. 


NATIONAL INCENTIVE LICENSING POLL: Tnx 

to all who voted, QRM to many who did not. 
Poll submitted to FCC as you read this. Vast 
majority against incentive licensing. Final figures 
soon. Seems hams have not been faithfully rep¬ 
resented by any organization. WA2N'OD, Box 685, 
Moravia, N.Y. 13118, 


GONSET COMMUNICATOR III. 6 meter with 4 
crystals, mike cord and manual excellent condi¬ 
tion $100. Daniel Kane, 9-05 166th St,. Whitestone, 
N.Y. 11357, 212-939-1454. 


PROTECT YOUR CAR and ham gear. Burglar 
alarm decals will keep thieves away. 4/Sl, 10/$2. 
Daniel A. Kane. 9-05 166th St., Whitestone. N.Y, 
11357. 


WANTED; TEST EQUIPMENT, laboratory quality 
such as Hewlett-Packard, General Radio, Tek¬ 
tronix, etc, Electronicraft, Box 13, Binghamton. 
N.Y. 13902. Phone; (607) 724-5785, 


DUMMY LOAD 50 ohms, fiat 80 through 2 meters, 
coax connector, power to 1 kw. Kit $7.95, wired 
$11.95. pp Ham KITS, Box 175„ Cranford, N.J. 


MECHANICAL DEVICES "Great Buys" catalog. 
10<*- TF assembly 30 MHz load with miniature 
components, cost government hundreds, $5.95. 
Transistorized computer boards. assortment 
totalling 75 transistors or more, $5.95. Teletype 
model 14 typing reperforator with automatic 
tape take-up rewinder electric driven 115VAC 
60cy SP. both units new unused, $69.95, Bonanza 
specials, $2 each (generous quantity) gears, knobs, 
relays, toroids, switches: rotary, toggle, lever. 
Satisfaction guaranteed. More information on 
request. Fertik's Electronics. 5249 “D" Street, 
Philadelphia, Penna. 19120. 


$1 BRINGS construction data for the new and 
unique Barb'd Wire Antenna. An easy, low-cost 
application of the fat-dipole theory. C. Leroy 
Kerr, Box 444, Montebello, California 90640. 


WANTED: Used radio and electronic textbooks, 
Anything from before 1900 to present day. I will 
buy any copies that I do not already have in my 
personal collection. Please state title, author, 
date, price and condition. WIDTY, HR 1, Box 138, 
Rindge, N.H. 03461. 


COMMUNICATION SPECIALISTS. Transmitters, 
receivers, repaired. Kits wired, tested, Alignment 
& calibration. Custom building. Product detectors 
added. Receivers up-dated. J & J Electronics. 
Windham Rd.. Canterbury, Ct. 06331. 


FT-243 CRYSTALS: 3500 to 8700 kc ,01% setting. 
S2.0Q each. Novice 1.00 each ± 2 kc. Denver 
Crystals, 776 S. Corona. Denver, Colorado 80206. 


NOVICE CRYSTALS, all bands. $1.30 each. Also 
other freqs. Free list. Dealer and club inquiries 
invited. Nat Stinnette. Umatilla, Fla, 32784. 


CONVERTERS. World's largest selection of fre¬ 
quencies. Ham TV vidicon cameras and parts at 
low factory-direct prices. See them now in our 
full page ad in this issue. Vanquard Labs, 196-23 
Jamaica Ave., HoUis, N.Y. 11423. 


NOISE BLANKER, eliminates ignition and power 
line noises. Insert between converter and receiv¬ 
er. Free brochure. Westcom Engineering. P.O, 
Box 1504, San Diego, Calif. 92112. 
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WANTED: January 61 issue of 73 Magazine, des- 
parately needed to complete set* Also need QST 
March 61 and July 60, and CQ July 1965* Box 
1167B, 73 Mag*, Peterborough, N*H, 03458* 


PLASTIC HOLDERS— each display 20 QSL cards. 
3 for $1*00 or 10 for $3.00 prepaid and guaranteed. 
Free brochure of other ham goodies included. 
Tepabco, Box 198N, Gallatin, Tennessee 37066, 


ETCHED CIRCUIT PROJECTS from 73. Send 
your name, address and 4^ stamp for a catalog of 
etched circuits boards, to Harris Company, 56 E, 
Main St., Torrington, Conn* 06790* 


WANT TO CORRESPOND with Hams and SWLs 
in USA and other parts of the world* Would 
also like to receive club magazines from radio 
clubs, K, Harvant Singh, 31, (774), Upper Museum 
Rd., Taiping Perak, West Malaysia, Malaysia. 


1963 BOUND VOLUMES OP 73* $10 each from 73, 
Peterborough, N* H* 03458. 


MILITARY SURPLUS TV EQUIPMENT, by Hoy 

Pafenberg, giving schematics of CRV-59AAE TV 
Camera, CRV-59AAG high sensitivity camera, 
CRV-52ABW TV transmiUer, CRV-60ABK TV 
monitor unit, and CRV-46ACD TV receiver, all 
for $1,00 from 73 Magazine, Peterborough, N*H* 
03458. 


WANTED; All types of aircraft, ground radios 
and tubes, 4CX1000A’s, 4CX5000A's, SOiTL's, etc. 
17L7, 51X, 618S, 618T. R388, R390A, GRC Units* 
All 51 series. All Collins ham or commercial 
items. Any tube or test equipment* regardless* 
For fair, fair action* Ted Dames Co., W4KUW* 
308 Hickory St*, Arlington, N*J* 07032. 


RTTY GEAR FOR SALE. List issued monthly* 88 
or 44 MHy torroids 5 for $1*50 postpaid* Elliott 
Buchanan Sc Associates, Inc., 1067 Mandana Blvd., 
Oakland, California 94610. 

MOTOROLA new miniature seven tube 455 kc if 
amplifier discriminator with circuit diagram. 
Complete at $2.50 each plus postage 50^ each 
unit. R and R Electronics, 1953 South Yellow- 
springs, Springfield, Ohio. 


TOROIDS—DIODES—COAX —CONNECTORS. 83 

mH toroids—45^ each, 5/$2*00. 1000 PIV 1 Amp 
Top-Hat DiodeS“55^ ea, 2/$l*00. Connectors, 
PL259, SO-239, M359—45^ ea, 10/$4.00. Button feed¬ 
throughs (while they last) 500 pF @ 500 V. 

20/$1,00. Add sufficient postage. R and R ELEC¬ 
TRONICS, 1953 S* Yellowspring St„ Spring- 
field, Ohio. 


ELECTRONIC PARTS: Components, transistors, 
diodes* kits* relay and many special items. Guar¬ 
anteed* Send 25<* for 100-page catalog. General 
Sales Co*, P.O. Box 2031-F, Freeport, Texas 77541* 


WANTED: Military, commercial, surplus. Air¬ 
borne, ground, transmitters, receivers, testsets, 
accessories, EspeciaUy Collins. We pay freight 
and cash. Ritco Electronics* Box 156, Annandale, 
Va* Phone 703-560-5480 collect. 


WANTED: January and March, 1961, issues of 73 
Magazine for my personal collection* S* B. Young, 
W0CO, Rural Route 3, Box 94, Wayzata, Minne¬ 
sota 55391. 


WANTED: Tubes, transistors, lab instruments, 
test equipment, panel meters, military and com¬ 
mercial communication equipment and parts* 
Bernard Goldstein, Box 257 Canal Station. New 
York, N*Y* 10013* 


SPECIALS FOR CHRISTMASI 

Nickel-cadmium batteries: 4^H—$1.75; 8.AH— 
$2.45: 12.AH—$2.95: 80.AH—$7.95. 

EXTRA SPECIALS 

IP-274/ALAI0 pan adaptor ____$12.95 

R-4/ARR2 220 Me receiver... 4.9S 

TS-226 watt meter ... 9.95 

ARROW SALES-CHICAGO. INC. 

2534 S. MICHIGAN AVENUE 
CHICAGO. ILLINOIS 60616 


ATV'ERS 

For the largest LIS ATV magazine; 
Technical reports & ATV directory 
SEND $1 for special introductory 
I year subscription TO; 

AS MAGAZINE 

150 Delong Ave., Dumont, NJ 07628 


ALL BAND TRAP ANTENNA ! 


I 





Isivftnm ii4 
on All Short 

Rscelvirt. MihiH World 
RfMj^tlon StroiifTe 


DftiidsI 


Fur ALL Aaxtttr Tfinuift- 
llitid wt lOOO.Wilti 
2000 SSB PINtt tr 
DIrvet Fiid. LlQhtp 
. W^btrpro&f. 


Complete &9 sliown total length 102 ft. with 96 ft. of 72 ohm 
balanced twlnJIne* HI-Impact molded resonant traps* You 
jyst tune to desrrtd hand. Excellent for ALl# world-wide 
ihort-wave receivers and amateur transmitters. For NOVICE 
AXQ AT*r. CLASS AMATKtTRSI Eliminates 5 separate an¬ 
tennas with excellent peiformanee proven* Incompicuous for 
Fussy Neighborhoods! EASY INSTALLATION! Thousands 
of users* 

75-40-20-15-10 meter bandH* Complete *,,,******,*. *119*05 
4l>-2l}*15-10 meter* 54 ft. (beat for awra). Complete 
3ENP ONLY $3.00 (cash, cb., mo) and pay postman balance 
COD plus poslaffe on arrival or send full price for postpaid 
delivery. Free Information. 

MIDWAY ANTENNA • Dept A-H * Keamey. Nebr* 63847 



U. S. CRYSTALS 

Surplus Crysfofs — Amateur 

FT243, DC34. CRIA/AR. FT24I. 

HC6/0 ^nd other misc* crystals 

Write for free Ccrfalog 

U. S. CRYSTALS 

P.O. Box 78397 
Los Angeles, Cffitf* 


VHF-UHF 


Converters and Preamps for 50 thru 432 Me. 

Write for literature, 

Send 2S^ fcoln or stamps) for a sample copy of the 
VHPer, the only maqazirie for VHF and UHF hams* 

Parks Eiaetranles, 419 S.W* First Bsaveiisa, Ora. 
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WANT TO BUY 
IMMEDIATELY 

RT67, PP-112 and 

other components of AN/SRC equipment 
Also: AN/UPM-135. UPM-98. -99, etc. 

HIGHEST PRICES PAID 

WE PAY FREIGHT. PHONE COLLECT 

AMBER INDUSTRIAL CORPORATION 

P.O. BOX 2129 SOUTH STATION 
NEWARK, N.J. 07114 201-824-1244 



WANTED 

ALIVE 

all your surplus 
VACUUM TUBES 


SEMI-CONDUCTORS 


cnsh in on your left over vtoclt, 
production over rutiei St desigcn 
obsolescence^ 


REWARD-CASH 


for our'TOP D01.laA.Il <{uotEi.tion 
A (201)351*4200 


TRANSISTOR BOARDS 

5^103 2EA 2K70S* 6EA iN9l7 .6 Boirfls 

#IOl 6EA 2N7II .. .2 Bosrds $3.00 

#30i 3EA 2NI4II . 4 Bimrds $3*00 

Above, new, minimum salvaaeable tead length V 2 in- 


Audio Tape, V* In. M/j mil. tpproi* 4,000 ft., 2 neele |7.S0 
Shipped Prepaid Continental U.3.A. 

LEEDS RADIO 

57A WaiTsa Street Tel: (2l2).2&7-3AtO H.Y.C. 10007 


PLEASE INCLUDE YOUR ZIP CODE 
WHEN YOU WRITE 73. 


SUMMER BONUS SPECIAL 

Free Matching AC Supply with the Followliro Hloa 
Galaxy Y Mk II ..$420,00 Ham-M w/e GP«ee.| 05.00 

Drake TR-4 . 500.05 Hj-Oaia Z04BA 100.00 

Swan 500 .* 405,00 Hj-Giin 18HT .... 125,00 

Swan 350 .. 420.00 Moeley CUaalc _100.00 

B4-A A T4-X .... 709.90 Turner 454X MU»,. 17.00 

SAVE EVERY DAY AT 
EVANSVILLE AMATEUR RADIO SUPPLY 
IS29 S. Kentucky Avt.r Evansville, Indiana 47713 
Bill Ogi—WAORMO Dave Clark—WA9RFK 


VAR I ACS —General Kadio and Ohmite. 60 cycles, 
Input 120V—output 0-280 V. 1 amp or input 240 V 
—output 0-280 V, 2 amp, PULLOUTS IN GUAR¬ 
ANTEED EXCELLENT CONDITION $6,95 plus 
postage. Shipping weight 10 lb. R & R EUSC- 
TRONICS, 1953 S. Yellowspring St., Spring- 
field, Ohio. 


HALL I GRAFTERS SX-IOIA excellent no-drlft re¬ 
ceiver $150, Shipped prepaid upon receipt of 
certified check or money order, WB2YJS, Mike 
Tarnowsky, 24 S. Middletown Road, Montvale, 
N.J. 07645, 201-391-6450, 


GONSET G-76 transceiver including AC-DC sup¬ 
plies and manuals, $190, TA-33 Junior Triband 
with AR-22 rotator and 50 feet EG-8 and rotor 
cable, $60. Webster all-band whip, $20, All in 
good working condition. Roger Stem, KlFKB, 
10 Adams Street, Lexington, Mass. 02173. 


VALIANT $100; DX-40 $30; R-IOOA and S meter 
$85. Herman Zeldenrust, West lS2nd St„ Box 
469, Lansing, Illinois 60438. 


TRADE HEATH GP-11, 12V mobile power supply, 
for 6V supply. Tim Watkins, WN6WQA, 4838 
Reynolds Dr.. Torrance, California 90505, 


GET ON OUR monthly mailing list. Surplus elec¬ 
tronic equipment and other items. Send name 
and address to Bob-Frank Electronics, P.O, Box 
1327, Harrisburg, Penna. 17105. 


EMBOSSED STEEL PLATE with your caU let¬ 
ters, 2^2x7, Red or black background, white let¬ 
ters. Only $1.50, A-1 Products, Box 60, St. Louis, 
Mo. 63166, 


GONSET CBS lOO AM/SSB/CW transmitter $170; 
GBS 201 linear $195; Ham-M rotator and control 
box plus TH3 antenna $125. All excellent, N, 
Capon, 43-34 172nd St., Flushing, N.Y. 11358, 
212-359-7759, 


HAM TV—RCA 7038, $15. Sylvania TV camera, 
$145. Telephone, $6. Kepro printed circuit board 
kit, $15. RCA 6DS4 nuvistors, new $1 each. 
WB2GKF, Stan Nazimek, 506 Mt. Prospect Ave., 
Clifton, N.J. 07012. 


VIKING ADVENTURER transmitter with modu¬ 
lator. Very good condition. Also a Vibroplex 
''Original" bug. Best offers, Ernest Meunier; 143 
Harris St., Pawtucket, RJ. 02861. 


BURGLAR ALARM DECALS, "Warning Elec¬ 
tronic Alarm System"* Protect your mobile rig 
and car from theft* 4/$l, 10/$2.00, PD, P & S, 15 
Eldridge St., New York, N.Y. 10002. 


FOR SALE: Heath aU-band SSB transmitter 
HX-20, $125; Receiver, HR-20, $60; A/C P/S, $20; 
D/C P/S, $25, Whole works, $200. FOB, E, M* 
White, 848 Broad St., Shrewsbury, N.J. 07701, 


MERRY CHRISTMAS and a Happy New Year 
from W0CVU, See you at ARRL national con¬ 
vention in 1969 at Des Moines, Iowa. 


COLLEGE EXPENSES: National 200 transceiver: 
AC-200 power supply, $350. Like new condition, 
10 hours air time. Craig Stock, 5935 Shore Pkwy, 
Brooklyn, N.Y, 11236, 


COSMOPHONE 35 transceiver and Eldico SSB 
500 final. Both in perfect shape. Two spare 
4CX250B's, relays for barefoot or highpower op¬ 
eration, and mike. $300.00. Art, K2QHT, Glamore 
Ct., Smithtown, N.Y. 11787. 516-265-6479. 
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SWAN 350 with 117X Power Supply and 14X DC 
module* Transceiver can be used on AC or DC* 
All cords with unit. Excellent condition $375*00 
FOB* Bruce Adams, Box J, Lincoln, R.I. 


SHACK CLEANOUT; Drake L-4 mint, $525* 
Millen Transmatch KW mint $85* Galaxy 3, 
AC&DC slupplies, ext* PTO and mobile mount 
$300. SX73 (like SP600) $200* Waters 3002 patch 
(never used) $50* UTC-VM5 500 w. mod* xfrm and 
chart $25. All following items postpaid: Ameco 
CN144(14*IF) and PS $30. Heath IT-21 tube tester 
mint $25* Heath IT12 sig* tracer mint $10* Jack 
W0KXZ, Box 538, Brookings, S.D* 

GROUNDED GRID FILAMENT CHOKES: 10 amp, 
$3.00; 22 amp, $3.50; 30 amp, $4*00. RF plate chokes 
800 ma, $1*95, PPD USA48. William Deane. 8831 
Sovereign Rd*, San Diego, California 92123* 


32-S3, $525 ; 516-F2, $75; 75S3, $400; 312^B4, $125; 
SB-200 linear $175; HO-10 monitor scope $50* 

10% off on package deal* KIVCB, Fern Belanger, 
61 Lafayette St*, Fall River, Mass. 02723. 

NOVICE TRANSMITTER. Old mags* Modified 
Heathkit AT-1, AC-1, balun coils, coax, all man¬ 
uals. QST 1956 to 1963, CQ 1956 to 1963* Best offer. 
WIHMW, 16 Knob Hill Hoad, Norwalk, Conn* 
06851* 


BC453-B, QS'er ex orig, cond. $10*00* BC-733 G. 
cond* $6*00* Hallicrafters S-38C rcvr* used G* cond. 
$15*00* WB2ZAR, R* H* Denney, 9-15 127th St*, 
College Point, N.Y* 11356* 

REGULATED POWER SUPPLY KIT: 0-15 volts, 
0-*5amp, $22.50* Terms $5 down, $5 per month. 
Grid dip meter adapter kit for signal gen* $9 
cash, meters included. R* H, Denney, 9-15 127th 
St*, College Point, N.Y* 11356* 

DRAKE 2B w/caiibrator; C*E, 20.A, 458 VFO, with 
manuals; AR-22* All excellent condx. Best offer 
takes any or all, Paul Wentzel, 2923 E. 34th St*, 
Apt* 304, Minneapolis, Minn. 55406- 


WANTED: General Radio GR-720 heterodyne fre¬ 
quency meter. R* W. Hobbs^ Alliance Mfg. Co** 
Alliance. Ohio 44601* Phone 216-821-5360. 


NCX-5 with AC and DC supplies. Spare finals* 
$535, Hy-Gain 14AVQ, roof mount* 2 80 meter 
coils $25, WA8ARZ, 453 Francisca Ave*, Youngs¬ 
town, Ohio 44504, 


HAMMARLUND HQ-110 receiver, clock and 
matching speaker. Very good condition. $175* 
Knight TR-106 six meter transceiver, matching 
V-i07 VFO, both like new, both $140. Tester R/C 
Skyhawk* See page 148 Lafayette catalog* New 
condition* All electronics, Edward Morris* 
WA2VLU/3, Box 487, Blue Ridge Summit. Penna* 
17214* 


SB-10 and APACHE. $60 and $90 respectively; 
$140 for the pair* Beat high cost of SSB. Immacu¬ 
late, with manuals* W9REW, 4811 Forest Ave*, 
Fort Wayne, Indiana 46805* 


SBE-31 latest model with instruction sheet, in 
original carton, A-1 condition, $175,00. WA7ASC, 
L. J* Sams, W. 2816 Olympic, Spokane, Wash* 
99208* 


GALAXY V and AC supply; Galaxy 2000+ linear 
and AC supply, $295 and $345, or $600 for both, 
delivered prepaid USA48* Both in good condi¬ 
tion and can be heard 7AM or 8PM EST on 3970 
on Eye-Bank Network. KIRA, Jack Morgan, 11 
High Street. Peterborough, N.H. 03458. 



WORTH OF 
TRAfVSISTORS 
RECTIFIERS 
RESISTORS 
COMDEMSERS 
DIODES 8 ETd 


PLUS 

CHOOSE 

ANY 


1 


ITEM 


Add 75c for KandHn^ 

BOTH ORDER 

Actual Size.^ 

1 A Hif D ***’• 

I Amr 50 D Zf 600 □ 10* 

MICItOMtNIATURE S’* 500 □ IS* 

SILICQH RECTIFIERS SS B 17'.'°” ° 

6 amp TRIACS 





s^vS• 


PRV 

100 

200 1 

300 1 

400 

400 

Stil* 

.70 

1.40 1 

t.7S 1 

2.2S 

2,60 


FACTORY 

TESTED 


$1 SEMI-KON-DUCTORS 

□ 7 —B5 WATT 2N424 PLANAR, silicon, TO-5n npn $1 

□ 3—40W NPN SILICON MESA, 2N1GT8. transistor $1 

□ 4 2N170 TRANSISTORS, by GE. npn for Jten'l tf . $1 
Q 15 3 Amp RECT's, studs, silicon, to KOOV no test $1 

□ 4—3N2SS POWER TRANSISTOR EQUALS.$I 

□ 10 PNP :>WITCHING TRANS’TRS, 2N40 t, no teat $1 

□ 2N3088 ‘*N'' Chonnel PET'S Very High Inpul Z ■ .$1 

□ 5 2N107 TRANS'TRS, by CB, pnp, pop. audio pnk $1 

□ 4—2N1613 NPN SIL. 120 tuc. by ‘Rheem ' TO-10 $1 

□ 3—45 AMP POWER RECTIFIERS, stud, silicon .. .$1 
I 1 5 2N706 500MW, 300 MC NPN transistors, TO-18 $1 

□ 10PNP SWITCHING TRANSISTORS, no test. TO-5 $1 
n 25 TOP HAT RECTIFIERS, silicon. 750 tna, no test $1 

□ 4 BIDIRECTIONAL TRANSISTORS, 2.N1641 .$1 


MfCROAIHP METER, brand ntw 100 mkroamps GE* $2.70 


□ 10 NPN SWITCHING TRANS'TRS, 2N338 no test .$1 

□ 15 PNP TRANS'TRS, CK722, 2N3f>, 107. no test .51 
n 15 NPN TRANSISTORS, 2N35. 170, 440, no test $I 
n 30 TRANSISTORS, rf. if, audio osc-ifs, TOS no test $1 

□ 4—"EPOXY" TRANSISTORS 2N3563, 600 MC . ,$1 

□ 4—“EPOXy" TRANSISTORS 2N3643 by Fairchild $1 

□ 3 EPOXY TRANSISTORS 2N4265 by Motorola . 
n 4 EPOXY TRANSISTORS 4 00 HFE by Fairchild 

□ 5—I Amp 800 PIV EPOXYS, submini. 

2 2N9ie TRANSISTORS lOOOMC npii TO is 
3—5-WATT EPOXY B-5000 Bendix transistors . 

□ PHOTO ELECTRIC CELLS by GB Vary High 2. . 

2 FETS FOR HOBBYIST, EXPERIMENTERS ...... 

3—2 AMP 1000 PIV, axial leads silicon. 

10.10-AMP SILICON RECTIFIERS, studs, a^st . . 

4 GE 2N43 OUTPUT TRANSISTORS pno, TOS . , _ 

25 GERMANIUM DIODES, Rlass asnl. 


* * ^ m 


AMP TOP HAT AND EPOXIES 



PIV Sole 
50 □ 5* 

100 □ 7* 

200 □ 9* 

400 □ 11» 
600 □ 17* 


PIV 

800 

1000 

1200 

1400 

1600 


n 

□ 

□ 

□ 

□ 


Sale 

21f 

32| 

45f 

65c 

75< 


PIV 

1SCX) 

2000 

3000 

4000 


□ 

□ 

□ 

□ 


Sole 

904 

1.50 

t.90 

2*50 


M1dn mirhinju maf be <bc6nLHtEiii| 





(Replaces) 

Sale 

□ INI 238 

(SUiGB] ... 

.2.39 

□ INI 239 

(5R4) . 

.4.39 

□ INI 237 

(0Z4) .. 

***..2*39 

n IN!262 

(6AU4GTAI 

,...2*39 

□ 1N2637 

(8664) ..... 

.9.99 

□ 

(3DG4) ***.. 

.**..2.39 


RETAIL STORE; 211 Albion St. Wokefleld MASS. 



FOR OUR )9i3 BARCAIN CATALOG ON; 
□ Seinicondutlort □ ICs □ PorJi 


lOc 


TPIHMS^ includt pcrsTaf'c- fUl«d, n«t 30 COt>« 2St^o 


POLY PAKS1M 















































































ALLTRONICS-HOWARD MODEL L RTTY CONVERTER 


WRL’i USED GEAR —trial—terms—^guaranteed. 
NC-303—$199.95; 62S1—$589.00; Thor VI/AC — 
$169.95; G76—$99.95; SR-150--$269.95; Eico 753— 

$119.95; SB2-LA—$159.95; 2B—$189,95; HQ-170-AC— 
$239.95; HQ-llOC—$139.95; HT-37—$199.95; HW12^ 
$94.95; HQ-180-A—$299,95; Request free '‘Blue- 

Book” list of hundreds more. WRL, Box 919, 
Council BlulTs, Iowa 51501, 


Telewriter Medel "L” frequenc? shift converter deslfiiBed 
for two-tone AM or FM with limUer operation available 
by switch. Solid state ratio corrector compensates for fad- 
Injt signals. Permits copying on Mark or Space only. Selec¬ 
tor magnet dc loop supply built-in with bias supply and 
octal socket for optional polar relay to key transmitter, 
6WG keyer tube. Plug-in discriminator for 850 cycle or 
other shifts. Cathode ray or dual eye indicator. Auto-start 
control system optional. Prices for 19" rack mounting: 
Model with dual eye $199. Model “L" with C. R, tube 
indicator $2:9. Cabinet $19.50 

ALLTRONICS-HOWARD CO. 

Box 19, Boston, Mass. 02101. Tel. 617-742-OMS 


lEARM RADIO CODE 


THE EAST tfAVl 

• N« B««ks T* tMd 

• N» VIntol Olmmtclc* 

T« Distract Y«ii 

• Jatt LIctaa Aod Loara 

Bacad on modem piydio i ogicBl 
tadiniqifoi—Thic courM will lokt 
you b^ond 13 w,pjii. In 
LESS THAN HALF THE TIMEI 

Albua Mntelni thn» 12- Also dvallabla d(i inaafwitc tap*. 
LP ■ 2^ hr. InstrusUflii s„ ygyr dealer nowl 



EPSILON RECORDS 


306 Eact Front Straet. Floronee. Cotorode 


S S B ' SWAN SOO's 
NOW IN STOCK—$495.00 

KWH-l .$795, Vlkfng 500 .$375. 

KWM-2 . 705. NCX-3 . 199. 

I'oIy.Comm 62 . 225. Elco 753 . 159. 

LARGE STOCK OF USED EQUIPMENT ON HAND 

FRECK RADIO & SUPPLY CO., INC. 

38 Biltmere Aw.. Asticvllle, N. C. 2B80I 
Ph. 7M-254.955I CLOSED SATURDAYS 

T. T. FrMk. W4WL Sandy Jaeluon. WN4AAL 


DON'T BUY TUBES 

UNTIL YOU SET OUR LOWEST PRICES IN THE 
WORLD ON BRAND NEW SPECIAL PURPOSE, BROAD¬ 
CASTING, RECEIVING TYPES. ESTABLISHED 1920. 
SEND FOR OUR CATALOG. 

UNITED RADIO CO. 

56-B FERRY ST.. NEWARK, N.J. 0710S 


ARNOLD'S ENGRAVING 

Persono/ized 



Works on 110 VAC—$10.95 




»-■ 





WA2ZHA 




ril: 


Metellex Upel ban^SlJO or Tie Clip—|2.Z5 

ARNOLD LINZNER 

Ridgewood, 11227 


2041 Lindon St* 


MANUALS, $3,00 each; ARN~6, ARN-12, ARK-30, 
ARC-27, BC-342, PE-75, Many others. Inquiries 
invited- Stamp please. S, Consalvo, W3rHD, 4905 
Roanne Dr., Washington, D,C, 20021, 


WANTp GUARANTEED like-new SP600JX/51J3, 
and HF receiver or general coverage converters. 
Trade like new 75A2, plug-in product detector, 
Fairchild turntable, amp and preamp (mono), 
W4FXN/3 7408 Stanmore Ct,, Towson, Md, 21212. 


WATERS 1000-watt Dummy load, good condition, 
$75.00. KIRA, Jack Morgan, 11 High Street, 
Peterborough, N,H. 0345S. 


FOR SALE: Eico 753 with 751 power supply, fac¬ 
tory wired, new, still in factory sealed boxes. 
Write offer to Grover Thompson, Route 1, Drake, 
Kentucky, 


ARIZONA REPEATER ASSOCIATION, a new 

club, has been formed. Meetings will be the 4th 
Mondays at the First Federal Savings & Doan 
Bldg,, 20th St. & Camelback, Phoenix, at 7:30 
P.M. Repeater frequencies will be 146.34 input 
and 146.94 output, Joel Kaplan, WA7ERH, is 
Secretary, 


WANTED BACK ISSUES of 73 Magazine- October 
1960; January, February and March of 1961, and 
June of 1962, Joe Furiak, VE7BAD, 1311 Second 
Trail, British Columbia, Canada. 


MECHANICAL DEVICES -'Great Buys" catalog, 
10^, IF assembly 30 MHz loaded with miniature 
components, cost government hundreds, $5.95. 
Transistorized computer boards, assortment total¬ 
ling 75 transistors or more, $5.95, Teletype model 
14 typing reperforator with automatic tape take- 
up rewinder electric driven 115VAC 60 cy SP, 
both units new unused* $69,95, Bonanza specials, 
$2 each (generous quantity) gears, knobs, relays, 
toroids, switches; rotary, toggle, lever. Satisfac¬ 
tion guaranteed. More information on request. 
Fertik’s Electronics, 5249 "D" Street. Philadel¬ 
phia, Penna. 19120, 


NOVICE STATION FOR SALE. HT-40, $45, and 
S-120, receiver, $40, Both for $75, David E. Cleve, 
WN6VHH, 641 East Street, Ontario, California. 


H 0*1 IOC $120; SK-20 $15; DX-60 $60; HG-10 $30; 
DK-60-G2C $15. Perfect condition. Complete sta¬ 
tion $225, WA4PFD, Terry Wells, Route 2, Green¬ 
ville, Tn, 37743, Phone 615-638-6082. 


PUBLIC NOTICE; TO WHOM IT MAY CON¬ 
CERN —Li, W, Babcock Co. is discontinuing busi¬ 
ness operation effective immediately, due to lack 
of adequate business capital. 



jsxiet ifiM, - ^ tsi, x _ 


and Police, Fire, 
Tunable RF eoit- 
verters, 

For^ all auio and home 
radios I Transistor & 6-1 
tunifigl 

, '67 73 ad, page i07.) 
Dept. 77, Woodsboro, Teiras 78393 

-- HERBERT SALCH & CO. 
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■■TAB” * SILICON ONE AMP DIODES 


Factory Tejted &. Guaranteed 


Plv/ftms 
50/35 1 

.05 

Piv/Rmt 

IOD/70 

c07 

Plv/Rmo 

200/140 

.10 

Pfv/Rmt 

30D/2I0 

.12 

4(K)/2aO 

,14 

600/420 

.21 

800/560 

.30 

900/630 

.40 

1000/700 
.50 1 

1100/770 

.70 

1700/1200 

1.20 

2400/163 
2.00 


*All Tetts AC Sc DC tk Ftvd & Load! 


1700 Piv/1200 Rms (ffi 750 Ha. 10 for $10 
2400 Piv/lfiSO Rms ® 750 Ma. 6 for $11 


Silicon Power Diodes Studs & P.F.** 


D. C. 

SOPiv 

lOOPiv 

200Piv 

aoopiv 

Amps 

35Rms 

70 Rms 

l40Rms 

ZIORms 

3 

JO 

.15 

.22 

.33 

12 

*25 

.50 

*75 

.90 

*• 18 

.20 

.30 

.75 

1.00 

45 

.30 

1.20 

1.40 

1.90 

160 

1.55 

2.90 

3.50 

4.60 

240 

a.75 

4.75 

7.75 

10-45 

D. G. 

400P1W 

eoopiv 

700Piv 

900Piv 

Amps 

280flms 

420Rnis 

490 Rms 

630 Rms 

3 

.40 

.50 

.60 

.35 

12 

1.20 

1.50 

1.75 

2.50 

** 18 

1.50 

Query 

Query 

Query 

45 

2.25 

2.70 

3.15 

4.00 

I60^ 

5.75 ' 

7.50 

Query 

Query 

240 

14.40 

19.80 

23.40 

Query 


5U4 Siljc{>n Tubs 
5R4 Silicon Tube 
86&A Silicon Tube 


3 for $ 5 

_$5®, 2 tDr $ 9 

2 for $24 


SCR-SILICOM-CONTROL RECTIFIERS! 


PRV 

100 

200 

300 

400 


7A 

Q 

25A 

PRV 

7A 

Q 

SQO 

2.50 

Q 

Q 

600 

3.25 

1.60 

2.25 

700 

4.00 

2.00 

2.90 

800 

4.75 


25 A 
3.75 
4.25 
5.00 
5.65 


Untested '‘SCR” Up to_ 25 Amps. 6/$2 
Glass Diodes IN34, 48, 60. 64, 20 fOr $1 


2 RCA 2N408 & 2/IN2326 Ckt Bds 
IN2326 Can Unsolder .5 for $i 


MICA MTG KIT 1036, T03 TOlO 

30c(3> ...,.4/51 

ANODIZED TO INSULATOR Vi 
ZENERS I Watt 6 to 200V ■■--51 
ZENERS iO Watt 6 to 1 50V..$1.25 Each 
STABISTOR up to Ten Watt 10 for S 
GLASS DIODES Equiv IN34A, 20 for $1 ■ 

Wanted Test Sets (TS) & Equrp, 


* TRANSISTORS * SCR'S ZENERS!! 
Full Leads Factory Tested &^«TD| 
PNPlOO Watt/!5 Amp HlPwr T036 Case! 
2N44I* 442, 277, 278, OS50I Up To 
50/VCBO $l.25{^, 5 for $5 
2N2?8, 443, J74. Up to flOV $3®. 2/$5 

We Buy! We Sell! We Trade! 

PNP 30 Watt/3A, 2NII5, 156, 235 
254, 255, 256, 257, 301, 392,40c(3) 3 

PNP 2N670/300MW 350® . ' 

PNP2N67(/I Watt 50c(^ . 

PNP 25W/TO 2N538, 530, 540 .. 

2NI03B 6/$l, 2NI039 .. ■, * 

PNP/T05 Signal 350MW 
NPN/T05 Signal IF, RF. OSC 

25c^ .‘i'V"' 

Finned Heat Sink 180 SQ". $l.50®>, 4/$5 

Finned Sink Epuiv. 500 SQ" .2/$7 

SILICON PNP/T05 & TOI8 PCKG 
2N327A. 332 to 8, 474 to 9. 541 to 3. 

935 to 7 & 1276 to 9, 35c@ .4/51 



Send 25r for Catalog 

Diseaps .001 ® 1000WVDC lOe®, 20/$l 
Diseaps 2x .004t5> tOOOWVD C 150®, I0/$I 
Diseaps .a3®IOaOWVDC I So®. I0/$I 
DIsoaps .0I®2000WVDC f8c® ...6/$l 
Disoaps .001 ® 5K V WDC 20o® ...6/$l 

Disoaps .005@5KVWVDC 25@ 5/$l 

Disoaps ISOmmB / 6KV 2Dc .B/$l 

6 or I2VAC Mini fan & Blade .$1 

T03/PIN LUGS for B & E .I5/$I 

TO I* $$$ PAID POH 304TT. Tl'BKS 


18 Pressfll Diodes to 100 Piv ..5/fl 

MICRO-MUSWITCH 35A AC/OC, 5/$l 
2N.108 RCA SHORT LEADS. 5 for $1 


Wanted Transistors, Zenors, Diodes’. 



Band Pass Filters 60, 00, ISO oys., 3/$5 
■■SPERRY” Wattmtr Heas. LoPwr RF 

Se(f-Ca1ib/50MuW to lOMW .$10 

Synchro Differentials C7B249/II5AC 60 

Cycles Less Back Plate .$2 

BendiX Auto Syns “AY" Series ....2/$| 


2.5 MK Pi wound 500 M A Choke .. 
Knoh Spin-Crank BC348 $1 each 
MlniFan 6 or 12 VAC $1.50 each. 
Beam Indicator Selsyns 24VAC . 
Teletype TLj47 Feeler Relay Gage 
Fuse 250MA/3AG .SO/SI, 


..3/SI 
..3/!;2 
..4/!i5 
..2/: 17 

4 . . .ill 

300/$2 


DON’T C-WBITE & SEND ORDER! 


Mini-Rectifier FWB 2SMA/il5VDC 
Output .3/$l, 20/$5 

THERMISTOR-VARISTOR • W.E. 

40A and/or 4IA .4/$[ 

0171631 Varistor ...4/$l 

D 97966 Varistor .$2 each, 3/$5 

0 170396 HF Pwr Mens.$2 ea.. 6/$3 

IC Bulb Time Del.2/$l, l5/$5 

38/C/2D259 DB/MTR Bridge $2 ea., 3/$5 
Octal Sockets Ceramie &. Molded ..20/$I 

Scope Sockets, Assorted .4$, 

304TL or S29 Johnson Socket ..$1 


1-177 Hiekok Type Tube Checker ....$39 
GE YYZ-I Decade Scaling Counter ..$35 

Pirani Vacuum Gages .$39 

“ESC" Var. Pulse Ton Stop Delay Net¬ 
work TD. SuSEC/ZlOO & .05 to .5. $2$ 
AM-TIME PROD 500cy Fork & Amp. $30 
“VFC” Vibrator Feeder Controlled 

Type 5—(Shake Table) .$75 

Black Light Lamps&UV Sylvania -$2 

Os ram XB0450W/P Lamp .$35 

GE l90T3/CL'60V/a-lnfraR Lamp ..$10 

BC746 Bantam 1 watt less Coils ....3/$2 
Welch Duo-Seal 14028 Lg Cap Hi Vacuum 

140 Ltrs/M & Mtr. Mint & LN -SISO 

Consolidated Vac. Corp PMCII5A Ditf- 
sion ■MON” Pump, Mint & Like New, $90 
HiVae Valve CVC#VCS2I, Like New $60 

Temescal VAC Valve, New ..$10 

Electronic VAC Deposition JAR less 
Glass Bell 6" ID . $50 


W.E. #293 Spring Relay Tool -.2/$l 

C0 307A/6 ft Ext Cord PL5S & JK26 $1 

Carborundum Fine 6" Stone .2/$| 

5-way Red & Black Binding Posts, S/$l 

WANTED TUBES ALL TYPES 
Wo Buy, Sell & Trade As Well 

Line Filter 200A/230VAC, $20 ea., 2/$30 
Weston D-I30VAC 3" Rd, $6 ea., 2/$lO 
Elapsed Tima Meters il5VAC/3" Rd $10 
Variacs 6-i2DVAC/IOA & K&D, LN $16 
Variacs 0-135VAC/7.5A & K&D LN $15 
Mini Fan 6/l2VAC/6lfey & Blade ..3/$5 

Untested SCR 25AMP .6/$2 

Untested SCR 7.5AMP .4/$l 

Untested 35AMP Silicon Pwr Studs 4/$l 
Untested I2AMP Silicon Pow Studs-6/$r 

Leece-Nev l0aA/[2V3PH Sil Rect ..$I6 
2SOMFD®450WVDC/SSB Electro- 

lytic . ..$3 

500MFD®200WVDC/SSB Electro¬ 
lytic ..$2 oa., 8/$IO 

.0IZ®25KV “CD” Hy/Capacitor $4, 3/$9 
Vacuum RF/30MMF/2aKV, $4 each, 3/$ia 
Mica .0IMFD/8KV RF/XMTG, 

$3 ea. 4/$ll) 


Weston #46/0.S<>/o/IS0VDC Lab Meter $27 

Wilcox F3&.CW3 coirs (set) ..,..$3 

WE #l50/LowFreq Carrier Coils ..3/$t 
Pulse XFMRS l;l;l/W.E. & Others 7/$5 
WSTGHS/Scope lOKV/Pulse & 

HV Test .$90 

SPERRY RF Lab Scope . $35 

“AB’'/POTS ASSTD SDS & Shafts 2a/$5 
Delay Lines ASSTD/ESC/,4 &. 

CTCIms . ?/$I 

insulation Test/0-1500V DC nonDES $30 
MTRS/AN 30/60/120/240/480 amps 

N/S .$3 

Relay INTRLO K/Pulse/I I5VDC 

$3 ea. 3/$5 

Resistor Bleeder SOK/IGOW $1 ea., 8/$5 

Wanted Tubes AU Types 

WE BUY. SELL &. TRADE AS WELL! 

TERMS: Money Back 
Guarantee! Our 23rd 
Year. $5 Min, Order 
F.O.B., N. Y. C. Add 
Shippinn Ctiarges. 

Ill Hi LIBERTY ST.. N.Y.C. 10006 N.Y. 
PHONE 732-6245 

Send 25f For Catalog 



Silicon 200AMP Power Rectifier Re¬ 
places 90% of Gas Station Fast 
Charger Selonum ■’O-T./Forced-Air 
Stacks. Sealed.&. Non-ageing! BC200P 
or BC200N/NEG. Output, 

$16 each ...2/$30 

With Auto/Kllxon I25A Breaker 


X-Formers All ll5V-6QCy Primary —■ 

2500V@ ICMa & Fil $2®..3/$5 

IIODVCT® SDOMa, 6v@ 8A, 5V @ 3A &. 
laav Bias, afat 1200VDC ....$5®, 4/$l9 

2.5V@ 2A $1® ..3 for $2 

6.3V@ IA $1.50®, .....4 for $5 

20VAC & TAPS/S. 12. 16, 20V® 4A $2@ 
32VCT/IA or 2XI6V@ IA $3@ 

SaOV Vet ® 735Ma for SSB $I2@, 2/$22 
480 Vet® 40Ma & 6.3® I.5A CSD $1.50 

10 Vet® SA &. 7,5 Vet @ 5A .$5 

6.3 Vet® I5.5A St 6.3Vot@2A.$5 


■■VOLT-TAB” 1000 Watt Speed Control 
II5VAC $8®.2 for SIS 


Bandswitch Ceramic 500W 2P/6Pos $3® 

5Hy-400Ma Choke $4® .2/$5 

6Hy-S00Ma $5® 2/$e 

250 Mfd ® 450 Wv Lectlytic 4/SSB $3® 
Cndsr Oil lOMfd x 6D0VDC $l@.....4/$3 
Cndsr on 6Mfd @ ISOOV $4®, 5 for $10 
Lino Filter 200 Amp/I30VAC $5, 5/$20 
DC 3’/," Meter/BD/800Ma $4®. 2/$7 
DC Z>4" Meter/RD/lOO Ma $3®, 

DC 2 V 2 " Motor/RD/30V DC $3®, 2/$5 
DC 4" Mcter/RD/One Ma/1% $5®, 2/$9 
Socket Ceramic 1625 Tube ...3/$l, 8/$2 
Socket Ceramic 866 Tube ....4/$l, I0/S2 

Socket Ceramic 4XI50/Loktal .4/$2 

XMTTG Mica Condsr .006 ® 2.5Kv 2/$l 
Mini-Rectifier 2SMa/l I5VDC/FWB, 5/$l 
W.E. Polar Relay#25.5A $5®, New 2/$9 
W.E. Socket for #255A Relay.$2.50 

RUSH YOUR ORDER TODAY. 
QTYS LIMITED 

Toroids 8BMhy New Pckg _$1®. 6/*S 

200 KC Freg Std Xtals $1.50®, 2 for $2 
2 Side/cu Printed Ckt Bd New 9x12" $1 
Klixort 5A ResA Ckt Breaker $1®, IQ/$5 
2K to 8K Headsets Good Used $3®. 2/$5 
Finished Piezo Xtal Blanks ..25 for $l 


SILICON TUBE REPLACEMENTS 

0Z4 UNIVERSAL ___... $2 

5114 1120 Rms/ieOOInv $2®, 3 for $5 
5R4 1900 Rms/2eoninv $5®, 2 for $9 
866 SKv/Rms-l0.4Kv .$10 


Line Filter 4.SA®II5VAC _ 5 for $1 

Lino Filter 5A®I25VAC .3 for SI 

Boat Filter 400 Ma®28VDC _8 forSI 

Boat Filter lnput/3A®30VDC . 6 for $1 

866A Xfmr 2.SV/lOA/IDK'v/lnsI .$2 

Ballontlne #300 AC/Lab Mtr.M5 

Choke 4Hy/0.5A/27n $3® . .4/$IO 

H’sid Stevens Precision Choppers ....$2 


Helipots Multi Ten-Turn® .$5 

Holipot Dials .$4®, 3/$10 


866 C.T./2.SV/10A FILAMENT 
XFMR ID Ky Insltd SPECIAL $2 


“Brun!no" 6" Parallel Rule® .$1 

PL259A & S0239 CO-AX M&.F Pairs 3/S2 

Phone Patch Xfmrs Asstd .3/$l 

FT243 Xtal & Holder, surplus .,,,4/SI 

Insltd Binding Posts “EBY" .20/SI 

Sun-Cells Selenium Asstd .6/$l 

TO36/l0aW Untested Transistors ,.4/|l 

Tube Clamps Asstd .20/$ I 

.01 Mica eOOWv/lkv test .6/$! 

.001 to .006 Mica/1200 WV/2.5KV 
test ..4/$l 


D. C. Power Supply M5V/60 to 800 
Cys. Output 330: Tap IG5V up to 
150 Ma. Cased, 5® .2 for $9 


SELENIUM F.W. BRIDGE RECTIFIERS 


DC 

AMP 

18 VAC 

)4VDC 

35VAC 

78VDC 

[72VAC 

S^VDC 

[I30VAC 

lOOVDC 


•A 

$ 1.00 

$1.90 

$8.85 

ss.oo 

>3 

1 

I.SO 

2.00 

4.90 

8.15 


2 ' 

2.15 

3.00 

6.25 

11.10 


3 

2.90 

4.00 

8.60 

13.45 

qj 

6 

4.15 

6.00 

18.75 

31.90 


10 

6.10 

12.15 

26.30 

41.60 


12 

7.75 

14.90 

30.95 

43.45 

fc 

20 

12.65 

24.00 

Write For 


24 

15.00 

29.45 

Rect/Her 

Catalog 


WE BUY! SWAP & SELL 
TRANSISTORS, DIODES, ZENERS 


Send 25c far New Catalog 
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Index to Articles Appearing 

in 73 Magazine in 1967 


Amafeur Television 

Ham TV Converter, Oever PA0BVO Jan 30 

AH Band Rotatable Dipole, Katz WB2WIK Oct 60 

Video Camera Tubes, Silverman WB2GYS Feb 38 

FM Subcarrier Generator for Ham TVj 

O'Hara W60RG Apr 46 

An Economical Slow-Scan TV Monitor, 

Cohen W9VZL July 42 

Getting a Start in Amateur TV 

Taggert WA2EMC Sept 40 

A Slow-Scan TV Picture Generator, 

Hutton K7YZZ Oct 34 

Solid-State Chopper, Howard K0MHZ Dec 76 


Mobile Antennas for the Kon-Mobileer, 
Schultz W2EEY 

Transmission Lines 

The Ancient Marriner, Marriner W6BLZ 
How Much Power Are You Losing Through 
High SWR Natali K2DXO 
VSWR Supreme, Klein W4BRS 
Evaluating Antenna Feed Systems with Time 
Domain Reflectometry, Brickey W7QAG 
A Cheap and Easy Gamma Match Brosnahan, 
K0UTX 

The Patch-All, Hayward W0PEM 


Anfennfis and Transmission Lines 

High Frequency Antennas 

A Broad Band 80 Meter Vertical, 

Cousins VEITG Feb 26 

Poor Man*s Occasional Antenna, Baird W7CSD Feb 84 
Seven Elements on Twenty, 

Cameron WA4WWM Mar 20 

Buried Antennas for Emergency Communica¬ 
tions, Schultz WIDCG Apr 34 

The Expanded Quad, Harris WASKXY May 16 

An Inexpensive DX Antenna, 

Krawetz WA6WUI May 20 

The Miniquad, Lehrbaum WA2APT May 23 

A Full Size 7 MHz Rotary Qubical Quad, 

Morgan K6DDO/W9AIW May 26 

Experiments with Quad Antennas, 

Lanfranco IlRR May 32 

The Half Quad Antenna, Lufkin W0SII May 35 

The Three Element Quad, Allender K8YIB May 38 

A Light Four Element Quad for 20 Meters, 

Dennis K0PKN May 41 

Easy to Erect Quad, Warman VK5BI May 50 

Bibliography of the Cubical Quad, Fisk WIHTY May 53 
Build a 40 Meter Rotatable Dipole, Scola June 50 
Plain Ground Plane Antenna, 

Hillman VE7BBM July 36 

The Hybrid G4ZU Super-Beam, Blick VESAHLT July 38 
An Un-Guyed Vertical Antenna, Kelly W6JTT July 56 
Beginner's Beam for 10 Meters, Cousins VElTG Aug 60 
Dual-Band Use of Single-Band Beams, 

Schult W2EEY 

Some Experiments with Stacked Beams, 

Cousina VElTG 

A Forty-Meter Vei^ieal Array, Davis K8DOC 

VHF Antennas 

432 MHz Antenna Filter, Jones W6AJF 
The Link, Lingenbrink W6HGX 
The Quad-Quad-Quad, Podger VE3DNR 
West Coast VHF Antenna Measuring Contest 
Fisk WIDTY 

VHF Log-Periodics and the "Log-Scan 420”, 

Greenlee K4GYO 


Mobile Antennas 


X Marks the Spot, Fellows WA3AJD Aug 50 

Go-Go-Moblle, Alexander W6IEL Aug 52 

The Front-to-Baek Ratio of an Automobile, 

Wagner G3BID Aug 66 

Do-it-Yourself Mobile Mount, Lane W6APE Sept 68 

Wash Out Your (Antenna) Shorts, 

Green W3RZD Sept 70 


Sept 26 

Dec 14 
Dec 30 


Jan 64 
Jan 78 
May 6 

Oct 30 

Oct 40 


Towers, Supports, and Rotators 

Down with the Rotator, Yerger W3BTQ 
Tilt that Quad at a Dollar a Foot, 

Norman W7UXX 

A Homebrew 50 Foot Tower, Ramsey VE6KS 
A Few Tower Hints, Woolner WAIABF 
A Really Rugged Rotator, Cousins VElTG 
A Simple Antenna Mount for Satellite Work, 
Ebhardt W4HJZ 

Commercial Equipment 

Reviews 

High Frequency Single Sideband Receivers, 
Transmitters, and Transceivers, 

Fisk WIDTY 

The Clegg 66'er Six Meter Transceiver, 

Fisk WIDTY 

The Comdel CSP-11 Speech Compressor, 
Morgan KIRA 

The Drake L-4 Linear Amplifier, Fisk WIDTY 
The Drake 2-NT CW Transmitter and 2C 
Receiver, Fisk WIDTY 
The Drake MN-4 Matching Network, 

Fisk WIDTY 

The Eicoeraft Code Oscillator, Franson 
WAICCH 

The Galaxy V Mark 2, Fisk WIDTY 
Hallett Signal Saver, Wicks WB6KFI 
Heathkit HW-32A 20 Meter SSB Transceiver, 
Fisk WIDTY 

The Heathkit SB301 Receiver, Waters W2JDL 
The Heathkit SB401 Transmitter, 

Waters W2JDL 

Heathkit SB630 Control Console, 

Waters W2JDL 

International Crystal SBX-9 SSB Exciter, 
Fisk WIDTY 

International Crystal SBA-60 50 MHz SSB 
Mixer-Linear Amplifier, Fisk WIDTY 
The Knight-kit KG-640 VOM, Fisk WIDTY 
The Knight-kit TR-102, Morgan KIRA 
Knight-kit KG-663 Regulated DC Power 
Supply, Fisk, WIDTY 
The Knight-kit T-175 6/10 Meter Linear, 

Fisk WIDTY 

The Motorola HEP Line, Franaon WAICCH 

The National 200, Fisk WIDTY 

The Omega-T Antenna Noise Bridge, 

Fisk WIDTY 

The Vanguard 601 TV Camera, 

Franson WAICCH 

Waters Band-Adder 370-3, Bloom W0IUL 
Waters Dummy Load Wattmeter, 

Fisk WlbTY 


Nov 38 


Feb 64 

Aug 34 
Sept 20 

Sept 56 

Oct 64 
Dec 69 


Feb 47 

May 46 
July 12 
July 70 
Oct 14 

Dec 20 


Apr 64 

Apr 90 

Nov 94 
Feb 90 

Jan 66 

Nov 88 

Feb 78 
July 94 
Dec 86 

May 102 
June 76 

July 98 

Sept 96 

Feb 100 

Feb 101 
Jan 102 
Jan 105 

Sept 94 

Oct 90 
Jan 104 
Feb 104 

Nov 90 

Jan 86 
Dec 84 

Mar 106 
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Equipment Modifications 

Heath HRIO Modifications, Montag^ue VESFYL July 86 
Simple Modification for the HW-12, 22, 32, 

Leech DL4XO Nov 80 

Converting the Swan 120 to 6 Meters, 

Crowell K6RIL June 28 


CW and Keying 

A Universal Code Monitor, Wilson W9CLH 

and Davisson K9VXL Feb 108 

A Non-Tiring CW Monior, Schultz WIDCG Mar 18 
Automatic Keyer Using Integrated Circuits, 

Reich W5KQA Mar 60 

200 Hertz CW Filter, Brassine K7UDL Sept 34 

Cathode Keying Filter, Marriner W6BLZ Sept 48 

A True Parasitic Monitor, Spencer K4FQU Dec 56 



Gua: Part 19, Browning W4BFD 
^^art 20, 

Part 21, 

Part 22. 

Part 23, 

Fart 24, 

Part 25, 

Part 26, 

Part 27, 

Part 28, 

Part 29, 

Part 30, 

Hamming VK9 Style, Gencuski VK9TG 
The QRZ Machine, Johnson W6MUR 
Some Commandments for DXing, 
Attaway K4nF 

A Canadian Assault on FP8, Goldstein 


Jan 88 
Feb 110 
Mar 100 
Apr 106 
May 106 
June 119 
July 108 
Aug 84 
Sept 84 
Oct 85 
Nov 103 
Dec 91 
Jan 58 
Jan 26 

Apr 58 


VEIADH Apr 86 

Trindade Island DXpedition, Rocha PY2BZD Sept 82 
DXing, Green W2NSD/1 Sept 88 

DXing, Green W2NSD/1 Oct 74 

Six Hours With Blintz DXpedition, Ben*Basat 


4X8HW 

Pioneer DX, Pyle W70E 


Nov 98 

Oct 70 


Features, Ptcfion and Humor 


SINPO and SINPFEMO, Bragdon DJ0HZ Jan 62 
The Shackcom, MacCluer W8MQW Jan 87 

A Little About Noise, Nelson K6ZGQ Jan 92 

Mobile Logs Personalized. Wicks WB6KFI Feb 67 
Portable Operation Without Tears, 


Banks K3LNZ Feb 60 

AMCOM—Amateur Mobile Communications, 

Cox K3CEE Mar 36 

The Slide Rule Made Easy, Hopper WIMEG Mar 40 

How to Make Better Panels, Ashe W2DXH Mar 46 

Edison—The Fabulous Drone, Elkhorne Mar 62 

The Super Duper Super, Newham, WNIECCH Apr 6 
Dreadful Ham Cliches, Pierce W3SUK Apr 16 

The Clinic, Pierce K3SUK Apr 24 

Ham vs* Ham. Pierce W3SUK Apr 40 

Have you Tried Air Mobile?, Biggs W3ZP Apr 42 

WWV on the Mohawk. Bego K8KWQ May 89 

Photographing Your Electronic Gadgets, 

McCullagh VE3DAN June 42 

Phone Patching—More Light in a Gray Area, 

Robertson K8BLL June 69 

North of the Border, Cousins VEITG July 6 

Ham Public Service and Broadcast Stations, 

Sheldon June 117 

VE0 Ahoy!, Cousins VEITG July 22 

World's Fair—1939 July 30 

la Rock Bounce Practical, Wagner G3BID July 78 

A Basic Desk, Leffert W0QOJ/7 July 76 

Moonray, Fisk WIDTY July 80 

Construction Project; A High School Amateur 

Radio Club. Schlender WA0NDV July 84 


Glub, Glub, I'm Drowning, Hankinson 


WA0NQL 

July 

88 

Observations of Note by a VHF Addict, 



Connell WB6JLC 

Sept 

36 

Cheapskate's “On The Air" Sign, 



Smar WN3EWV 

Sept 

62 

How to be a Ham—-By Really Trying, 



Collins VE3GLX 

Sept 

66 

The Silent Shepherd. Entner W60QY 

Oct 

52 

Torticollis and All That Jazz. 



Korot WB6QOT 

Oct 

57 

Personalized QSLs for Greater Return, 



Wilson W6NIF 

Oct 

66 

Incentive Licensing, Fisk WIDTY 

Oct 2 


Nov 

28 

The Longest QSO, Delson WA3GEV 

Nov 

70 

The Death of Amateur Radio, 



Zurawski WA8FVS 

Nov 

73 

Spook Up Your Club's Civic Activities, 



Sheldon K4HKD 

Nov 

76 

Project Milk Wagon, Ross VE3FKY 

Nov 

82 

Yes, Old Timer, There is a Santa Claus, 



Bloom W0HJL 

Dec 

62 

Jean Shepherd WB4DOH, Roberts 

Dec* 

79 

Bmmmfffl, Byrne G3KPO 

Dec 

83 

The Contest Caper, Nowakowski K8KFP 

Dec 

66 


Novice and Beginner 


Pyle W70E 


Part 

II, 

Jan 

Part 

III 

Feb 

Part 

IV 

Mar 

Part 

V 

Apr 

Part 

VI 

May 

Part 

VII 

June 

Part 

VIII 

July 

Fart 

IX 

Aug 

Part 

X 

Sept 


Choosing Accessories for the Novice Ham 
Station, Pyle W70E 


Nov 62 


Power Supplies 

A 20 Amp Power Supply, Crawford Aug 48 

Charging Dry Batteries, Lomasney WA6NIL Dec 26 


Receivers 

High Frequency 

Add a Crystal Filter to Your Receiver for 
Less than $10, Hood WIUSM 
A Solid-State Product Detector, 

Sexton WB6CHQ 

A Panadaptor Converter, Forney WB2CCM 
The Highflyer, Marriner W6BLZ 
High-Pass Receiving-Antenna Filters, 
Conklin K6KA 
Converting the BC-728 
RDR Receiver Conversion, Ream K3HIL 
Visual Monitoring of Remote Carriers, 
Case W3RMi 

Building Blocks, Nelson WB2EGZ 
The 2Q Receiver, Aggers W5ETT 
Getting to Know Your Receiver, 

Bloom W0KJL 

A 26 kHz to 29*76 MHz Stabilized Converter, 
McGee K6LLI 

Strong Signal Interference, Conklin K6KA 


Feb 50 

Mar 32 
Mar 64 
May 72 

May 90 
June 38 
June 48 

Aug 30 
Sept 17 
Oct 8 

Oct 50 

Dec 6 
Dec 22 


VHF^ UHF Receivers 

A Silent Six Meter Converter, Sury W5SJN Jan 32 
Low Cross-Modulation at 144 MHz, 

Jones W6AJF Feb 14 

The Converter Converter, Cross WIOOP Apr 18 

FET Preamplifiers for 144 and 432 MHz, 

Maurer W60SA July 48 
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RTTY 


Autostart RTTY Gear, W6AYZ 
Correction May 75 

Equaliztngr APSK Tones, Lamb K8ER V 
Going RTTY: Part Four* DeMotte W4RWM 
The Semi-RTTY System, Kokjer K0JXO/9 
General Information About Amateur RTTY, 
Yooom WA0OBJ 


Somtconducfors 

An IC Crystal Calibrator, Jorgensen KIDKC 
Transistor Converter Notes, Jones W6AJF 
FET Transductance Tester, Fisk WlDTY 
VOM Transistor Tester, Thorpe 
An FET S-Meter, Olson W6GXN 
Getting Acquainted with Integrated Circuits, 
Thorpe 

Using Low Cost FETs on Six, Jones W6AJF 
Solid State Antenna Relay, Wright K2IYC 
Reactivator for the Semiconductor Activator, 
McCarthy K6EAW 

Practical Tips on Transistor Transmitters, 
Burbank K0CJF 

A Solid State Product Detector, 

Sexton WB6CHQ 
Correction May 75 

Automatic Keyer Using Integrated Circuits, 
Reich WoEQA 

73 Useful Transistor Circuits, 

Fisk WlDTY <Handbook Insertion) 
Corrections May 74, Atig 106 
A Toroidal VFO, Klein W4fiRS 
A Transistor Wein Bridge Oscillator, 

Olson W6GXN 

An FET VFO for 80 Meters, Fisk WlDTY 
An FET Converter for 10, 15, and 20 Meters, 
Creason K6DQB 

Using FETS in the Command Set Transmitter, 
Palace K3LCU 

The Dichotomy of a Tube Man, 

Landahl W6SOT 

Proportional Transistor Control of AC Circuits 
Ives 

Simplified Transistor Design for the Ham, 
Goldstein VEIADH 

FET Preamplifiers for 144 and 432 MKs, 
Maurer W60SA 

A 30 MHz IF Strip Using Integrated Circuits, 
Estep W7AKS/6 

The Tri-Amp, Blechman K6UGT 
Wide Range VHF/UHF Dipper, 

Hoisington WICLL 
Using Toroids in Ham Gear, 

Goldstein VEIADH 


Jan 

34 

Feb 

98 

Mar 

30 

Aug 

20 

Dec 

42 


Jan € 

Jan 

10 

Jan 

16 

Jan 

88 

Jan 

42 

Feb 6 

Feb 

11 

Feb 

34 

Feb 

62 

Feb 

64 

Mar 

32 

Mar 

50 

Mar 

lA 

Apr 

10 

Apr 

36 

May 

66 

May 

86 

June 

23 

June 

26 

June 

66 

July 

14 

July 

48 

July 

52 

July 

61 

July 

64 

Aug 

36 


Simplified Printed Circuits, Dodson K5IRP Aug 65 
Designing Transistor Oscillators, Fisk WlDTY Aug 66 
Compact Heat Sinks, Ives Sept 52 

An FET Converter for 40 and 160, 

Creason K6DQB Oct 26 

Applications for the Dual-Gate FET, 

Cross WIOOP Oct 48 

Integrated Circuit Frequency Counter, 

Suding W0LMD Nov 6 

Mighty Four on Six, Davisson K9VXL Nov 24 

Solid-State Chopper, Howard K0MHZ Dec 76 


Surplus 

Using FETs in the Command Set Transmitter, 


Palace K3LCU June 23 

Military Quartz Crystals for the Radio 

Amateur, Shumaker W0HYB June 36 

Converting the BC-728 June 38 

RDR Receiver Conversion, Ream KBHIL June 48 

Operating the BC-611 Walkie-Talkie, 

Hopper WIMEG June 56 

Face Lifting the TS 34/AP Oscilloscope, 

Steinberg K6GKX June 110 

Computer Card Construction, Allen KIEUJ Dec 48 


Technical Articles 

Loifr Power Attenuator for Ham Use, 
Daughters WB6AIG and 
Alexander WA6RDZ 
Unwanted Feedback, Ashe W2DXH 
Equipment Protection, Kyle K5JKX 
Some Techniques in Tone Signalling and 
Decoding, Jordan WB6MOC 
A Phase Locked UHF Microwave Oscillator, 
MoJdofsky K30JK 
Rewinding the Powder Transformer, 

Matthews WB2PTU 
The Carrier Again, Baird W7CSD 
A Simple Current Controller, Kyle K5JKX 
Digital Identification Generator, 

Todd K6ZCE and Rigg W6YGZ 
Sideband Proof of Performance, 

Crotinger K6YKH 

The Importance of Being Grounded, 

Gunn WA6KLL 
Cardboarding, Burke W6FTA 
Ferromagnetic Beads, Williams W6SFM 
A $2 200-Watt Dummy Load, 

Johnson W20LU 

The Easy Way to Decibels, Diodkti KSPXT 
Geometric Circuit Design, Bradford 
Two Cheap Crank-Knobs, Hausman 
Monitoring with an Oscilloscope, 

Pierce W0OPA 


Jati 40 
Jan 46 
Jan 50 

Jan 82 

Feb 87 

Feb 88 
Feb 94 
Feb 96 

Mar 6 

Mar 14 

Mar 98 
Apr 26 
Apr 84 

May 86 
May 69 
May 82 
July 58 

July 72 


WANTED: SURPLUS EQUIPMENT BUY-SELL-TRADE 


WE NEED: AN/ARC-27, 34, 38, 52, 55, 73, 
84; AN/ARN-i4, 21C, 59; AN/APN-9, APN- 
70; AN/APR-13, 14, 17; AN/GRC-3 thru 46; 
RT-66, 67, 68. 69, 70, 77; AM-65/GR, PP- 
n2/GR. TRC-24, TRC-75, GRC-27. 
RECEIVERS: R-220/URR, R-388/URR, R-389/ 
URR, R-390/URR, R-391/URR, R-392/ 

URR, COLLINS 51J-3, 511-4, URR-13, URR- 
27, URR-35. RAL. 

TEST EQUIPMENT: SG-IA/ARN, SG-2A/ 
GRM, SG-13/ARN, SG-I2A/U, URM-25D 
thru F, AN/URM.26, MD-83A/ARN, UPM- 
98, UPM-99, SG-66A/ARM-5, ARM-8, ARM- 
22. ARM-25, ARM-66, ARM-68, USM-26, 
USM-44, TS-330, TS-510A, TS-683, TS-757, 


ARC H-14, H-14A, also, H.P., BOONTON, 
ARC, BIRD, MEASUREMENTS TEST 
EQUIPMENT. 

COMMERCIAL AIRCRAFT EQUIPMENT: 
COLLINS i7L-6, 51V-3, 51Y-3. 618S, 618T, 
18S-4, 621A-3, 860E-2 618M, 618F, 479S-3. 
479T-2, ARC; R-30A, R-34A, R-38A, RT-llA, 
R-836/ARN, BENDIX: RA-18C, TA-21A, 
RA-21A. 

TOP DOLLAR PAID PLUS SHIPPING. PAY¬ 
MENT WITHIN 24 HOURS upon RECEIPT. 
WE TRADE OR SWAP ON NEW HAM 
EQUIPMENT. WRITE, WIRE, PHONE 813 
(722-1843), BILL SLEP, W4FHY. 

P. O. Box 178P 
EUenton, Florida 33532 


SLEP ELECTRONICS COMPANY 
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Mobile Power, The Alternator, 

Schleicher W9NLT Aug 24 

Solid State Alternator Regulator, 

Oakes K6UAW Aug 40 

The Synchronous Detection Process, 

Kagle WSDUQ Sept d 

Grounded-Grid Filament Chokes, 

Deane W6RET Sept 30 

Mobile Installations, Wagner G3BID Sept 38 

Relay Energization in Fixed and Mobile 

Equipment, Ronald VE4RE Sept 64 

Designing Permeability-Tuned Coils, Marovich Oct 20 

Feeding the Cat Underwater, Gercke K6BIJ Nov 34 

Trim for Ten, Miller DL5AF Nov 68 

Hamateur Acoustics, Green W3RZD Dec 34 

A Workbench Clutter Filter, Bruce WA6UVS Dec 38 

Station Accessory Control Unit, Paxton K6ZHO Dec 52 
Tricky Soldering Job, Crowley K2FFR Dec 76 


Test Equipment 


FET Transductance Tester, Fisk WIDTY Jan 16 

VOM Transistor Tester, Thorpe Jan 38 

Etched Circuit UHF Dipmeters, Corbett WIJJL Jan 54 
A Simple Voltage Calibrator, Ashe W2DXH Jan 70 

A Reliable VHF/UHF Directional Coupler, 

Kolb WA6SXC Feb 67 

A Semi-Precision Capacitor, Fisk WIDTY Feb 42 

A Sensitive RF Voltmeter, Fisk WlDTY Mar 56 

James Dandy Diode Tester, Ashe W2DXH Apr 60 
Tube Symptom Troubleshooting, 

Stellhorn WA0NEA May 61 

A 1296 Grid Dipper, Fisk WIDTY June 16 

Micro-logic for Non-logical Users, 

Olson W6GXN June 58 


Wide-Range VHF/UHF Dipper, 

Hoisington KICLL July 64 

A Frequency Calibrator for the VHF Man, 

Olson W6GXN Aug 12 

The Great Dipper, Boyd WA0AYP Aug 42 

A Simple Resistance Bridge, Blick VE3AHU Sept 51 
A Polarity Sensitive Meter for the Sightless, 

Ross WA2BCX Sept 72 

A Pulse Generator for the Amateur, 

Olson W6GXN Nov 20 

DC VTVM, Ashe W2DXH Nov 63 

220 Wavemeter, Clark WA2TOV Nov 60 

Mini-SWR Bridge. Schultz W2EBY Dec 60 


Transmitters 


High Frequency 


A KW With the Amperex 6KG6, 

Baird W7CSD Jan 14 

The 30P1 Linear Amplifier, Marez WIDEN Feb 18 

Practical Tips on Transistor Transfnitters, 

Burbank K0CJF Feb 64 

Transceiver CW Filter and Monitor, 

Schultz WIDCG Apr 14 

The Whole of the Doughnut, Klein W4BRS June 6 

A Poor Man's Transmitter Cabinet, 


Cooke WA4RHT June 56 

Suppressed-Carrier Amplitude Modulation, 

Janssen VE7PQ July 10 

A Push-Pull Clasa^.B-Linear, Anderson VE3AAZ Aug 6 
A 160 Meter Sidewinder, Kelly W6JTT SepL 12 

A Compact Linear Amplifier, 

Filion VE2AES/W6 Sept 44 

VHF 

Six Meter Final Amplifier, Heil K9EID Jan 65 

An Improved Multiplier for UHF, 

Maurer W60SA Feb 22 

100 Watts on Two with Compactrons, 

Hoisington KICLL Feb 80 

The Ratnick Twoer, Bloom WA2RAT Apr 22 

2 Killowatts PEP for Six Meters, 

Crowell K6R1L Nov 12 


ANTENNA SPECIALS 


Hy-gain 

was 

Special 

5BDT 

39.95 

24.50 

4BDT 

29.95 

17.50 

3BDT 

19.95 

12.50 

2TD traps 

14.95 

9.00 

TH-2 Beam 

74.50 

50.00 


H C J ELEGTROHIGS 

E. 6904 Sprague Ave« 
Spokane, Wash. 99206 



STOPS LOOK!! READHi 

$1.00 will frame & display 60 QSL 
Cards in 3 of our 20 compartment 
plastic holders, or $3.00 gets 10 hold¬ 
ers for 200 Cards. Order now—^elimi¬ 
nate the mutilation & headaches of 
the obsolete methods, cSt have a neat, 
attractive shack instantly. Prepaid & 
guaranteed. 

Free sample available to Dealers, 
Tepabco. Bckx I98N, Gallatfn, Term. 37066 



EQUIPMENT BOUGHT 


ANY SURPLUS MILITARY EQUIPMENT 

Guaranteed highest prices.Payment in 24 hrs, We'll trade or 
give you new ham equipment also. Write or 
Telephone collect, 1 212) CY 9-0300 

MILITARY ELECTRONICS CORP. 

4178 PARKAVE.* BRONX • NEW YORK »10457 


ELECTRONIC PARTS FOR 
CONSTRUCTION OR REPAIR 

Far 13 years we have been selling electronic parts, and 
stock many standard itemfl that are not available from the 
large suppUera, 

Moat orders are shipped within 24 hours of the time we 
receive tlie order. 

Send a post card with your name, address and zip code 
for our free catalog of values. 

BIGELOW ELECTRONICS 

P.0, Box 71 Dept 73 Bluffton, Ohio 45317 


LARGEST SELECTIOH In United States 
AT LOWEST PRICES—48 hr. delivery 

Tliousaiids of friqttGncfot In itecfc. 
Typof Includ* HOC/U, HCI8/U, 
FT*24I, FT-243, FT-I?!, 

SEND Itk for cfttalog with oidllfttor 
clrcttlfiM Rtfundod on tint ordor. 

240DB CryiUl Dr., Ft. Fli. UQOf 



WE PAY CASH 
FOR TUBES 

Lewispaul Electronics, Inc. 
303 West Crescent Avenue 
Allandale, New Jersey 07401 
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From the birthplace of the greatest inventor of all ages, Leonardo Da Vi nci, comes 
th is made-in-italy—world's most practical for the price, 

PRESTEL FIELD STRENGTH METER (^ ] 

Calibrated from 40 to 960 Megahertz, from 10 to 
50,000 Microvolts* Nothing makes it easier to 
properly and speedily find the correct place to 
Install TV, FM and Communication Antennas. You 
can measure and hear the signals with this 41/3 
volt battery economically powered unit. There is 
nothing else like it! 

Only $120.00 

lie to purchase FOR PROMPT C4SH j 

e inventories of electronic equipment, j 

I tubes, semiconductors, etc. I 

■ I 

I Wire, write, pAone coiiecff j 

I We pay freight on oii pnrcftasesf I 


Liberty Electronics, Inc. 


548 Broadway, New York, New York 10012, Phone 212-925-6000 


TCS EQUIPMENT 

NAVY TCS RECEIVER AM 


1.5 MC to 12 MC In two (2) bands. 
Variable freq* oscillator & crystal 
control on four (4) preset channels 
\l^ the entire freq. range. Audio out- 
rut 1.5 watts into 500 ahm load: uses 
tubes 12SK7 Ttir A,, J2SA7 converter, 
2/12SK7 JF A., 12SQ7 detector BFO. 
VlAii oscUlalor, l2A(i audio Amp, 456 
KC IP Frog. J.arge vernier & apln 
diaf, audio gain, AVC* BFO and all 
controls on the front panel. Voltages required: 12 VT>C & 
Hpuros:. 220 VDC 100 MA. Slae: 11% x 11% $ 4 ^ 95 

X 13%^ Wt.: 37 lha. ....USED: 

Checked for Operatian —► $10,00 extra, 

NAVY TCS TRANSMITTER AM— 

1,5 MC to 12 MC in three (3) hands, CW 40 watts, voice 
modulation 20 watts* master oacillator variable and crystal 
control on 4 preset channels tn the entire freq, range. Uses 
3/12A6 in oflclJlator & buffer-doubler, 4/1625 In modulator 
& power ampllller stages, 2%^ meters for PA Plato 0-200 
DC UF meter 0-3, all tuning and operating controls on 
front panel. Voltages retiuired: 12 VDC & 400-440 VDC 
200 MA. W/tubea. Sizes: 11% x 11% x 13%". $^A 50 

Wt.: 41 lbs. ____USED: 

Checked for Operation — $(O.0D extra. 

Antenna Loading Coll #47205 Used :$ G.95 

Remote Control Box w/Speaker #23270 .... Re-New: 9,95 
Dual Dynarnotor Power Supply 12 V. #21881 Re-New: 14,95 
D-401 Transmitter Dynamotor 12 V, .New: 6,95 

D-402 Receiver Dynamotor 12 V, New: 4*95 

CABLE—Utceiver to Power Supply New : 2*75 

CABLE- -Transmitter to Power Supply New; 2.75 

Connector Plugs for Remote Control Box New; 1,50 

A C POWER SUPPLY—115 V. 60 cycle (Not Government 
Surplus}, Receiver: $20.0(1—Tranamitter: $35.00. 

Shock Mounting for Receiver or Transmitter,... Used: 2,93 

Noise Limiter Convetalofi Kit—W/6H6 tubes ..* 2,00 

T*arts available for Rec. and Trans. Advise us of your needs! 
Prices F,0,B* Lima, O.-—25% Deposit on COD*s, 

BIG FREE CATALOG—-New edition just off the 

press! Send for your FREE copy today. Address Dept, 73, 

FAIR RADIO SALES 

DEPT. 73 — P. O. Box 1105 —LIM^, OHIO 4S802 
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THE RECEIVER MAKES THE BIO DIFFERENCE! 


• New 400 Watt Power 

• New Precise Vernier 

Logging Scale 

• New Solid State VFO 

• New CW Sidetone Audio 
■ New CW Breotc-ln Option 

• New CW Filter Option 


SHARP AS A RAZOR 
IN CUTTING OUT INTERF£RENC£I 


THE GREAT NEW 

GALAXY V 

^TTTTIKF 

5 BAND-SSB 
TRANSCEIVER 

MOBILE OR FIXED STATION 


E WAVS BErER 


Yet Still 
Only 


^20 


.00 


Sensitivity- 

PICKS UP £V£N 

TH£ WEAKEST SIGNALS! 


So much more Transceiver for the money 
that ifs only a matter of time before 

YOU own one! 


The best 
Features 
of any 

Tratisceiver— 


• Smallest of the High-Power 

Transceivers. ( 6 " x IOV4'* x 

• Great for either Mobile or 
Fixed Station- No Compro¬ 
mise in power* 


• Complete SO-10 Meter Cov¬ 
erage- 500KC on all bands, 
with 1 Megacycle on 10 Me¬ 
ters* 

• Both Upper and Lower Se- 
lectible Sideband. 


• Hottest Receiver of any 
Transceiver — Special New 
Six-Crvstal lattice Hlter. 

m 


• Highest Stability. Drifts less 
than 100 CY in any 15 minute 
period after warmup. 



• The personal \'FO stability chart of every Galaxy that 
comes off our line goes with the unit to its new owner! 

See your nearest dealer—or write us for Free Brochure 

GALAXY ELECTRONICS 

"^Pacesetter in Amateur I Commercial fquipmenf Design” 

10 South 34th Street • Dept. 73-b24 • Council Bluffs, Iowa 51501 

























































start with America’s 
most versatiie 5-bander... 

only ^359! 


For only $359, the new National 
200 puts you on the air, with com¬ 
plete SSB, CW, and AM coveratre of 
the 80 through 10 meter bands. You’ll 
get years of enjoyment from this 
husky rig, thanks to National’s field- 
tested design and workmanship, and 
these terrific performance features; 

*200 Watt PEP input on SSB, grid-block 
keying on CW, and compatible AM opera¬ 
tion *Separate product and .AM detection 
plus fast-attack slow-release AGC in all 
modes ^Crystal-controlled pre-mixing with 
single VFO for high stability, plus identical 



calibration rate on all bands ^Crystal lat¬ 
tice filter for high sideband suppression on 
transmit, and rejection of adjacent-channel 
QRM on receive . .. plus solid-state balanced 
modulator for “set-and-forget” carrier .sup- 
pre.ssion ^Universal mobile mount included. 


Boost your power to 
a full 2000 watts... 

only 38^ per watt! 



Only 38c per Watt adds 1800 
Watts PEP input to your Na¬ 
tional 200 . . . lets you push out 
the maximum power allowed by 
law. The NCL-2000 is a complete¬ 
ly self-contained 2000-Watt SSB 
PEP linear amplifier for the 80 
through 10 meter bands, with 
minimum peak output of 1300 
Watts. ‘Amplifier Bias Control 
Circuit (Pat. #3,328,715) re¬ 
duces distortion. Operate CW? 

AM? RTTY? The National NCL-2000 is 
rated for full kW operation in the.se ser¬ 
vices. You k7ioiv you’ll be heard when you 
add on this desk-top package of dynamite! 
The price? . . . $G85, when you’re ready for 
the big time. 


Both the National 200 and the NCL-200C 
are covered by National’s exclusive One 
Year Guarantee against component failure, 



National Radio Company 

37 Wa.shington Street, Melrose, Massachusetts 02176 





















